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ABSTRACT

Examining the Simple View of Reading among Subgroups of

Spanish-Speaking English Language Learners

by

Ryan Ponce Grimm

The Simple View of Reading (SVR; Gough & Tunmer, 1986; Hoover & Gough,
1990) has a longstanding history as a model of reading comprehension, but it has mostly
been applied to native English speakers. The SVR posits reading comprehension is a
function of the interaction between word-level reading skills and oral language skills. It has
been useful in identifying subgroups of English monolinguals characterized by difficulties in
word-level reading, oral language comprehension, or both (e.g. Catts, Adlof, & Weismer,
2006). However, applications investigating heterogeneous subgroups in samples of non-
native English speakers are lacking. This study uses the SVR as a framework to explicitly
model heterogeneity within a group of Spanish-speaking English language learners (ELLS).
First, using latent profile analysis, this study empirically identified subgroups of ELLSs based
on reading and language skills in both Spanish and English. Three subgroups were
identified, two based on relative language proficiency in Spanish and English. The first
subgroup demonstrated the highest achievement across all measures, but was also
characterized by relative strengths in Spanish compared to English. The second subgroup

performed at the average level across most measures, but was also characterized by relative

Xiii



strengths in English compared to Spanish. The third group performed the lowest and did not
show demonstrate substantial relative strengths in either language. Second, a regression
mixture model was conducted to examine whether the SVR functioned differently across
subgroups. Results demonstrated the predictive relationships posited in the SVR were
moderated by membership in the subgroups and that Spanish-speaking ELLs should not be
treated as a homogenous population in terms of reading comprehension and its component
skills. This study is one of the first to treat Spanish-speaking ELLs as a heterogeneous group
and sheds light on conflicting results found in previous research. Implications and directions

for future research are discussed.
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Chapter 1
Introduction
Beginning in elementary school, proficient reading skills are fundamental to
academic achievement across the curriculum as students must read texts in multiple subjects
such as language arts and social studies (Storch & Whitehurst, 2002). Prior to third grade,
students learn prereading skills such as phonemic awareness and the alphabetic principle
that enable them to decode individual words. After third grade, students shift from learning
these skills to applying them to narrative and expository texts in order to extract meaning
and knowledge (Storch & Whitehurst, 2002). Therefore, learning and reading
comprehension after third grade partially depend on how well students developed reading
skills during early elementary (Kendeou, van den Broek, White, & Lynch, 2009; Snow,
Burns, & Griffin, 1998). Students with stronger reading skills early on are more apt to
experience academic success later in their academic careers. Furthermore, there is evidence
that early reading skills have been linked to a variety of outcomes beyond academic
achievement such as behavioral difficulties, high school dropout, and entry into the justice
system (e.g. Connor, Alberto, Compton, & O’Connor, 2014; Herbers et al., 2012;
Hernandez, 2011; Jones, Brown, & Aber, 2011; Miles & Stipek, 2006; Reynolds et al.,
2002; Snow, Burns, & Griffin, 1998) such that stronger reading skills are associated with
more positive outcomes. Given the importance of early reading skills, it is crucial for
educators and other professionals who work with young students to be able to identify
students struggling to develop reading skills.

Simple View of Reading



In order to identify struggling students, practitioners need theoretical models of
reading comprehension that describe the development of reading acquisition processes. One
well-known model of reading comprehension called the Simple View of Reading (SVR) was
put forth by Gough and Tunmer (1986). In this model, reading comprehension? is depicted
as a multiplicative interaction between linguistic comprehension and decoding skills.
Linguistic comprehension (in this paper, the terms linguistic comprehension and oral
language are used interchangeably) refers to a person’s skills in understanding spoken
language. This domain subsumes both semantic (vocabulary) and syntactic knowledge
(recognition of grammar and sentence structures). Decoding skills refer to the skills
necessary for a person to map speech sounds onto letters and letter combinations, and then
combine them to accurately read individual words. However, correctly utilizing letter-sound
correspondence rules is not a sufficient definition of decoding, according to Hoover and
Gough. As irregular words do not follow traditional letter-sound correspondence rules, the
researchers recognized decoding must include the ability to recognize words without
explicitly using such rules. However, at the same time, word recognition necessitates the use
of standard rules equating letters and letter combinations with sounds. This is an especially
complex relationship in the English language as words with similar spellings may have
distinct pronunciations (e.g. bomb and comb). Thus, as the SVR states, accurate word
reading is a prerequisite for reading comprehension.

It is important to emphasize the multiplicative nature of the interaction between the
two components of the SVR. Since it is multiplicative, a reader cannot demonstrate reading

comprehension if she has zero skill in one of the two domains. For instance, if a child is

1 An ontological discussion of the nature and complexity of reading comprehension is beyond the scope of this
study, but, for an example, see Snow (2002).
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unable to accurately decode any printed words, then it follows she cannot read and,
therefore, cannot comprehend text. On the other hand, suppose a child is able to accurately
decode individual words, but is unable to understand oral language when spoken to. Her
inability to understand language precludes her from being able to assign meaning to what
she has read. Thus, though she may be able to decode individual words — that is, correctly
pronounce a printed word — she is unable to demonstrate reading comprehension.
Additionally, both components are considered necessary for adequate reading
comprehension, but neither component, by itself, is sufficient.

An important aspect of the SVR is that the associations between decoding and
reading comprehension as well as oral language and reading comprehension are not static
over time. In early elementary, decoding skills are stronger predictors of concurrent reading
comprehension while oral language becomes a stronger predictor in middle elementary and
later (e.g. Gough & Tunmer, 1990; Kendeou, van den Broek, White, Lynch, 2009; Kershaw
& Schatschneider, 2010; Storch & Whitehurst, 2002; Vellutino, Tunmer, Jaccard, & Chen,
2007). As students attain mastery in decoding, there is less variance to differentiate readers
and decoding becomes less predictive of reading comprehension. Thus, decoding may be
viewed as a simpler skill relative to oral language given its temporal predictive capacity.
Furthermore, decoding draws on lower level processes such as phonological awareness
whereas oral language comprehension draws on higher level processes such as semantic
(vocabulary) and syntactic (grammar) knowledge (Vellutino et al., 2007). Over time, as
texts become more complex, reading comprehension places stronger demands on oral

language comprehension processes. That is, older students may be able to decode unfamiliar



words, so their reading comprehension depends on whether they know the meanings of the
words they read and whether they can understand the sentence structure of the text.

The SVR has received considerable attention from researchers and has been shown
to be an elegant model broadly depicting causal mechanisms influencing reading
comprehension (e.g. Kirby & Savage, 2008). Part of the model’s utility lies in its ability to
distinguish readers of varying ability levels. For instance, a struggling reader may be thought
to be experiencing difficulty with either decoding or oral language or both (Hoover &
Gough, 1986). Identifying the source of difficulty allows practitioners to focus their
remediation efforts, hopefully leading to more effective instruction for the struggling readers
(Aaron, Joshi, Gooden, & Bentum, 2008). For instance, Catts, Adlof, and Weismer (2006)
studied middle school students’ reading achievement and found subgroups of students could
be characterized by deficits in decoding or linguistic comprehension or no deficits. This led
the authors to advocate for the use of the SVR in terms of a classification system to identify
struggling readers. Additional research has also documented the effectiveness of using SVR
components to identify struggling readers (e.g. Catts, Fey, Zhang, & Tomblin, 1999; Nation,
Cocksey, Taylor, & Bishop, 2010). Even within a subgroup of poor readers, Catts, Hogan,
and Fey (2003) were able to further classify students into more specific subgroups based on
relative skill strengths in oral language and word level skills. In other words, researchers
have repeatedly found the SVR to be effective in terms of explaining heterogeneity within
various samples of students.

Reading Achievement and Latino/a Students
The SVR studies cited thus far generally sought to identify and characterize readers

who experienced difficulties due to mild or moderate learning disabilities. However, this is
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not the only population to historically underperform relative to their peers. Latino/a students
have also historically underperformed on measures of reading achievement compared to
White students (e.g. Hemphill & VVanneman, 2011; Kao & Thompson, 2003; Lee, 2002;
Reardon & Galindo, 2009; Rumberger & Anguiano, 2004; Snow, Burns, & Griffin, 1998).
While a number of variables may contribute to this achievement gap, such as poverty (e.g.
Gandara, Rumberger, Maxwell-Jolly, & Callahan, 2003; Hernandez, 2011; Rumberger &
Anguiano, 2004), examination of these variables is beyond the scope of this study. This gap
in literacy achievement persists throughout elementary and secondary school (Hemphill &
Vanneman, 2011; Kao & Thompson, 2003; Lee, 2002; Reardon & Galindo, 2009;
Rumberger & Anguiano, 2004) and may influence lower rates of post-secondary degree
attainment by Latino/a students. The Bureau of Labor Statistics (BLS; 2014) reports that
only 26% of Hispanic or Latino/a workers attained an Associate degree or higher compared
to 38% of African-Americans, 48% of Whites, and 67% of Asian-Americans. This is
problematic because the BLS has projected the fastest growing occupations between 2012-
2022 will require a post-secondary degree (BLS, 2013). Since Latino/a students are the
fastest growing demographic in the United States (Gandara & Contreras, 2009), they
represent a sizeable population with the potential to contribute to skilled occupations
requiring a post-secondary education.

Given knowledge of this achievement gap, it is important to identify and provide
intervention to Latino/a students who are struggling with literacy and reading early in their
academic careers. Research has shown Latino/a students may even enter kindergarten at a

disadvantage compared to their White counterparts (Lonigan et al., 2013; Rumberger &



Anguiano, 2004) and this is predictive of later achievement in early elementary (Quirk,
Nylund-Gibson, & Furlong, 2013).

A subset of Latino/a students are learning English and speak Spanish as a first
language referred to as Spanish-speaking English language learners (ELLS). According to
the U.S. Department of Education’s National Center for Education Statistics (NCES, 2014),
the percentage of ELLs in U.S. schools grew from 8.7% in 2002-03 to 9.1% in 2011-12. The
latter percentage represents approximately 4.4 million students. Furthermore, the greatest
percentage of ELLs reside in urban neighborhoods (NCES, 2014), with greater numbers of
low-income areas and less access to resources and high quality teachers (e.g. Gandara,
Rumberger, Maxwell-Jolly, & Callahan, 2003) compared to suburban environments. Among
K-12 students with limited English proficiency (LEP), more than three-quarters (77.2%)
report Spanish as their home language (Batalova & McHugh, 2010). Thus, Spanish-speaking
ELLs represent a sizeable group of potential workers who can contribute to the U.S. labor
force and economy.

Research has demonstrated ELLSs struggle with reading comprehension compared to
native-English speakers (Fry, 2007; Kieffer, 2008, 2010; Snow, Burns, & Griffin, 1998).
The most recent data from the National Assessment of Educational Progress indicate that
only 20% of Latino/a students score proficient or better in grade 4 reading (NAEP, 2013).
Disaggregating Latino/a students by English language proficiency, only five percent of
Latino/a students classified as ELL scored proficient with none scoring as advanced. This is
in stark contrast to 26% of Latino/a non-ELL who scored as proficient or better. Further,
71% of Latino/a ELL scored at below basic compared to 35% of Latino/a non-ELL. Finally,

23% of Latino/a ELL scored at basic while 38% of Hispanic non-ELL scored as such. Even
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studies that have controlled for poverty demonstrate ELLs underperform native-English
speakers. For example, Kieffer (2010) found ELLs remained one and a half times more
likely to experience reading difficulties by third grade compared to their native-English
speaking counterparts after accounting for poverty. Thus, ELL status appears to be a risk
factor for students struggling with English-reading skills.

Research that seeks to understand reading acquisition processes within the ELL
population is timely and necessary. While there is copious reading research regarding
native-English speakers, less is understood about students who must navigate between two
languages. Additionally, the vast majority of the extant literature concerning Spanish-
speaking ELLs treats these students as a single, homogenous population. Language
proficiency exists along a spectrum and future research should account for heterogeneity
among Spanish-speaking ELLs. For example, what characteristics differentiate the five
percent of Spanish-speaking ELLs who scored as proficient on the NAEP from the rest of
Spanish-speaking ELLs? Though classified as ELL, are their English speaking and/or
reading abilities more proficient than those of other Spanish-speaking ELLSs?

The Simple View of Reading and English as a Second Language

Evidence for the tenability of the SVR as applied to students who speak English as a
second language has been confirmed in empirical studies (e.g. Mancilla-Martinez & Lesaux,
2010; Pasquarella, Gottardo, & Grant, 2012; Proctor, August, Snow, & Barr, 2010). For
example, Proctor et al. (2010) examined a sample of native-Spanish speaking fourth graders
who were literate in both Spanish and English. Their findings resulted in a model of Spanish
reading comprehension that paralleled the SVR. Namely, Spanish oral language and Spanish

decoding skills were both related to Spanish reading comprehension, but oral language was
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the stronger predictor in fourth grade, which is consistent with the dynamic nature of the
SVR. These results were similar to those found by Hoover and Gough (1990) who also used
a sample of bilingual students. This latter study explicitly included a longitudinal component
demonstrating the changing relationships between decoding and oral language to reading
comprehension over time. However, neither of these studies focused on Spanish-speaking
ELLs exclusively. Rather, their samples consisted of students who were considered biliterate
and received reading instruction in Spanish and English. Proctor et al. (2010) operationally
defined biliterate students as only those who were able to draw upon “the entire host of
Spanish and English literacy skills working concomitantly” (Proctor et al., 2010, p. 9). By
definition, Spanish-speaking ELLs may not be able to utilize English literacy skills with the
same precision as they can use Spanish skills, particularly with regards to oral language.
Therefore, it is difficult to generalize these findings to Spanish-speaking ELLs in early to
middle elementary.

The SVR has also been applied to Spanish-speaking LM learners in late elementary
and middle school, but results were not consistent with typical findings from studies of the
SVR in native-English speaking students (Mancilla-Martinez, Kieffer, Biancarosa,
Christodoulou, & Snow, 2009) . Specifically, Mancilla-Martinez et al. (2009) found English
word reading (i.e. decoding) skills were more strongly associated with English reading
comprehension than linguistic comprehension skills. This was surprising as studies with
native-English speaking students have found linguistic comprehension to be a stronger
predictor in older students who have developed their decoding abilities (e.g. Nation &
Snowling, 2004; Ouellette & Beers, 2010; Roth, Speece, & Cooper, 2002; Snow et al., 2008;

Vellutino et al., 2007). The authors posited reading comprehension processes in older LM
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students may be similar to those of younger native-English speakers. However, the sample
did not include students who were classified as limited English proficient, so these findings
may not extend to ELLs. Similar to the vast majority of studies concerning LM and ELL
students, the authors did not consider the possible linguistic heterogeneity that may have
potentially existed within their sample. For example, the strength of the association between
word reading and reading comprehension may not have applied equally to students with
varying levels of relative language proficiency. These questions remain unanswered,
especially with Spanish-speaking ELLs in younger grades than middle school.
Statement of the Problem

If heterogeneity with respect to reading comprehension has repeatedly been found
with native-English speakers, then it may be reasonable to expect heterogeneity in terms of
reading comprehension among Spanish-speaking ELLs. Yet the vast majority of the research
literature has not acknowledged such heterogeneity. That is, research generally treats ELLS
as a single homogenous group. Thus, results from these studies may not generalize to
students who differ in terms of relative language proficiency. A simple example illustrates
this point. Catts et al. (2006) found three levels of English oral language proficiency in their
sample. Moreover, decoding skills were found to differentiate the three groups. If such
heterogeneity has been found in English, then similar results can reasonably be expected in
other languages, particularly Spanish as the two languages share orthographic similarities.
Moreover, heterogeneity regarding reading comprehension among Spanish-speaking ELLs
may be more complex than that in a sample of students who speak only one language. The
question arises regarding the functioning of decoding and oral language to reading

comprehension in students who are exposed to both languages.



To this author’s knowledge, only two studies have attempted to examine
heterogeneous reading profiles among Spanish-speaking ELLs. Ford, Cabell, Konold,
Invernizzi, and Gartland (2012) utilized cluster analysis and found four distinct profiles of
kindergarten Spanish-speaking ELLs based on measures of early literacy skills (i.e.
phonological awareness, alphabet knowledge, and orthography) assessed in the fall.
However, given the age of their sample, these researchers did not examine reading
comprehension, nor did they examine heterogeneity in terms of the SVR. Guzman-Orth
(2013) used latent transition analysis to identify four distinct latent classes based on Spanish
and English bilingual oral language proficiency. The latent classes in her study were ordered
such that there were high, medium, and low performing bilingual latent classes as well as a
latent class characterized by English dominance. Further, findings from her study revealed
these classes were stable across two years and predictive of reading comprehension
performance in a third year. However, the primary focus of her study was heterogeneity in
oral language skills and did not test a formal model of reading comprehension such as the
SVR.

This study seeks to fill this gap in the literature by using latent profile analysis to
identify empirically-derived latent classes of second grade Spanish-speaking ELLSs based on
measures of decoding and oral language assessed in both Spanish and English. Second, this
study proposes to examine whether the SVR — using the same measures assessed in third
grade — functions similarly across the emergent latent classes with a regression mixture
model. That is, will the predictive capacities of decoding and oral language to reading

comprehension be similar in magnitude across the classes? Finally, this study will be
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conducted with both Spanish and English reading comprehension yielding a model that will

allow for cross-language comparisons.
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Chapter 2
Literature Review

This study explores the functioning of the SVR across multiple subgroups of
elementary-aged Spanish-speaking ELLs using structural equation modeling methodology.
As such, the literature presented here focuses on empirical studies that report on the
contributions of word-level reading and oral language to reading comprehension using
structural equation modeling. The literature collected and reviewed was peer-reviewed and
obtained by searching the ProQuest Social Sciences electronic database. This database was
chosen because it provides a comprehensive search of 23 social sciences databases,
including ERIC and PsycINFO, two commonly utilized databases in educational research.
This was viewed as providing a more efficient and comprehensive search compared to
searching ERIC or PsycINFO individually. Different combinations of the search terms
“English language learner”, “Simple View of Reading”, “reading comprehension”, and
“reading growth” were used to search for relevant research articles. The References sections
of the chosen articles were also examined for potentially relevant research literature.

Research was included if it was published in English, utilized a structural equation
modeling framework, and included the three primary components of the SVR. The literature
search was restricted to articles utilizing structural equation models to align with the
methodology used in this study. Research articles that presented augmented SVR models
were included if they examined the relationships between the three primary SVR
components as part of the analysis. Research conducted using samples of students who
spoke languages other than Spanish and English was not included here as the focus of this

study concerns Spanish-speaking ELLs. Though Hoover and Gough (1990) did not utilize
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structural equation modeling, this seminal article was included to review the initial empirical
evidence for the SVR. The literature search resulted in a total of 27 articles.

While Gough and Tunmer (1986) provided the conceptual framework for the SVR,
Hoover and Gough (1990) provided the empirical basis for the model’s viability. The
researchers followed a sample of 254 Spanish and English speaking bilingual students from
Kindergarten to fourth grade. They administered a battery of annual assessments that
included measures of decoding, listening comprehension, and reading comprehension. The
authors found the product of decoding and listening comprehension explained a substantial
proportion of the variance in reading comprehension each year beginning in first grade
(Kindergarten data were not analyzed). Moreover, the authors tested a linear combination of
the two components, but found the multiplicative interaction consistently explained a
slightly greater proportion of variance. To provide further evidence for the SVR, the
researchers further tested their model according to level of reading comprehension skill.
Consistent with the theorized model, they found readers with decreased reading
comprehension skills had relatively disparate levels of decoding and listening
comprehension skills, but this profile was not found in readers with higher levels of reading
comprehension. Adequate readers were found to have similar levels of both decoding and
listening comprehension skills. That is, among struggling readers, some were found to have
relatively high decoding skills compared to their listening comprehension skills while others
exhibited the opposite pattern. This aligned with the definitions of reading disability
provided above. The SVR, then, appeared to provide an elegant model of reading
comprehension, capable of describing typical reading development while providing an

explanation for atypical reading development.
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Subsequent studies have also found evidence for the SVR using correlational and
multiple regression techniques. One primary drawback of these approaches, however, is they
do not account for potential measurement error in the variables of interest. Structural
equation models, on the other hand, are directly able to model measurement error, which can
lead to increased accuracy when reporting results. Another advantage lies in the
conceptualization of the SVR components as latent variables. The measurement of latent
variables typically requires multiple observed variables, thereby strengthening the
representation of the latent construct when the observed variables are highly related to the
latent construct. For these reasons, and because the present study utilizes a structural
equation modeling framework, the research literature that follows includes only studies that
investigated the SVR using structural equation modeling techniques.

SVR in English Using SEM

Recent support for the original conceptualization of the SVR has been found in
samples of English speakers. Kendeou, Savage, and van den Broek (2009) and Tunmer &
Chapman (2012) both tested the SVR in samples of young children (ages ranged from four
to eight years old) using factor analytic techniques. Not surprisingly, both decoding and oral
language latent factors were found to uniquely explain large portions of variance in reading
comprehension. Similarly, Kendeou, van den Broek, White, and Lynch (2009) created latent
factors of decoding and oral language skills in kindergarten and found these to be stable
through second grade. Furthermore, second grade decoding and oral language factors
predicted a concurrently measured observed reading comprehension variable. Taken
together, these results suggest using a latent variable framework to represent the SVR is not

only viable, but is likely preferred over using single measures of decoding, oral language,
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and reading comprehension. While these studies were conducted with samples of English
monolinguals, these results are viewed as creating a foundation for the theoretical and
methodological approaches utilized in this study.

The original SVR characterized decoding and oral language as independent
components, each contributing uniquely to reading comprehension. However, more recently
this notion has been challenged. Research using structural equation modeling has examined
whether a predictive relationship exists between decoding and oral language, as opposed to
simply a correlational relationship. Both Kendeou et al. (2009) and Tunmer and Chapman
(2012) examined this, but results were not consistent. The former study found oral language
could predict concurrent decoding in preschool, but not in kindergarten or second grade,
while the latter study found oral language could predict concurrent decoding in third grade.
From an intuitive standpoint, it may make sense that oral language is able to predict
decoding. For example, if a student is presented with an unfamiliar word, she may be more
likely to correctly decode the word if she currently has the word in her vocabulary. As she
begins to decode the word by individual graphemes, the letter-sound correspondences may
trigger her memory to recall words with similar beginnings. This would allow her to
correctly decode the word without reading it in its entirety. The key here is she must already
possess the word as part of her oral vocabulary. However, it is somewhat puzzling why this
relationship may exist in preschool, disappear during kindergarten through second grade,
and reemerge in third grade. But it should also be emphasized these findings may be sample-
specific as only two studies came to these conclusions. Another possibility may arise from
the different measures used to operationalize the SVR components in the studies. Though a

relationship between oral language and decoding may exist, this relatively minor adjustment
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to the SVR does not change the larger premise concerning the predictive capacities of oral
language and decoding to reading comprehension.

A small number of studies have sought to alter the original SVR as applied to
English monolinguals using SEM techniques. In such cases, researchers included additional
components such as cognitive processes (Vellutino, Tunmer, Jaccard, & Chen, 2007) and
fluency (Adlof, Catts, & Little, 2006; Kershaw & Schatschneider, 2010; Silverman, Speece,
Harring, & Ritchey, 2013) or question the multiplicative interaction between decoding and
oral language (Kershaw & Schatschneider, 2010). Although these studies provide a more
nuanced account of reading comprehension and its underlying processes, the original broad
SVR model depicting decoding and oral language as the primary contributors to reading
comprehension remains intact. Moreover, this finding is generally found using samples from
a variety of k — 12 ages. For instance, Vellutino et al. (2007) added a host of cognitive
processes predicting decoding and oral language and termed their model the Convergent
Skills Model. Utilizing two samples of younger (grades two and three) and older (grades six
and seven) students, the researchers were able to explain an impressive 80% of variance in
reading comprehension in the younger group and 77% of variance in the older group.
Though the inclusion of many cognitive processes explained a large amount of variance,
ultimately, the authors found “...these data can be taken as additional confirmation
for...Gough and Tunmer’s (1986) Simple View model...” (Vellutino et al., 2007, p. 26).
Additionally, the researchers obtained some unexpected results regarding relationships
among the cognitive processes. Therefore, the addition of several cognitive processes may
not be viewed as advantageous to teachers. Rather, a simpler model that allows them to

focus on the two primary processes may be preferred.
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Similar to Vellutino et al. (2007), Kershaw and Schatschneider (2010) further
confirmed the contributions of word reading and oral language in older students (grades
three, seven, and ten). However, they found an additive model (as opposed to a
multiplicative interaction) fit the data better. Regardless of the specific nature of the
relationship, however, the contributions of word reading and oral language were
uncompromised. Both studies also found longitudinal asymmetry in the contributions of
word reading and oral language, with oral language becoming the stronger predictor as
students matured and word reading approached automaticity. The above studies may appear
to improve upon the original SVR, but these improvements appear to be relatively minor in
light of the major contributions of word reading and oral language. As Tunmer and
Chapman (2012) noted, the intent of the original SVR was to provide a simple, coarse
understanding of reading comprehension.

Another aspect of reading that has received attention in the literature related to the
SVR is reading fluency. The prevailing notion is if a child is able to read quickly, she is able
to devote fewer cognitive resources to decoding words, thus allowing more cognitive
resources to focus on comprehending the written text. Three studies (Adlof , Catts, & Little,
2006; Kershaw & Schatschneider, 2010; Silverman, Speece, Harring, & Ritchey, 2013) used
SEM to examine the potential for adding reading fluency in the SVR as an individual
component. Adlof et al. (2006) examined this both cross-sectionally and longitudinally in a
sample of 604 children assessed in second, fourth, and eighth grades. Reading fluency was
not found to be significantly and uniquely related to reading comprehension in any of their
analyses. However, their longitudinal analyses shed light on the development of fluency. In

second grade, reading fluency was not statistically different from word reading. Thus, any
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variance in reading comprehension that was explained by fluency was shared with word
reading. Additionally, oral language was not a strong predictor of reading comprehension.
This finding is in line with previous research demonstrating a stronger link between word
reading and reading comprehension in younger grades. By fourth and eighth grades, fluency
emerged as a separate latent factor, but still did not explain variance in reading
comprehension once word reading and oral language were controlled. Longitudinally,
second grade fluency did not predict fourth grade reading comprehension and fourth grade
fluency did not predict eighth grade reading comprehension over and above word reading
and oral language.

However, the findings of Adlof et al. (2006) conflict with results found by Kershaw
and Schatschneider (2010) and Silverman et al. (2013). Kershaw and Schatschneider (2010)
found fluency consistently predicted concurrent reading comprehension in third, seventh,
and tenth grades over and above word reading and oral language. However, these authors
used three times the number indicators of reading fluency compared to Adlof et al. (2006)
and the measures were qualitatively different. Kershaw and Schatschneider (2010) included
nine measures using entire passages whereas Adlof et al. included two measures of single
word reading and one measure of passage fluency. Similarly, Silverman et al. (2013)
included a greater number of measures of reading fluency compared to Adlof et al. (2006).
Treating reading fluency as a latent factor, Silverman et al. (2013) found it to be a
statistically significant predictor of reading comprehension, though, from a practical
standpoint, it only explained 4.7% of the variance over and above decoding and reading
comprehension. However, these researchers went one step further and found fluency

mediated the relationship between decoding and reading comprehension in their fourth-
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grade sample. The authors noted this finding was in line with other research suggesting
fluency acts as a bridge between decoding and reading comprehension.

There may be more than one way to explain the differences across these studies.
First, the different ways in which each group of researchers operationalized and measured
fluency may be pivotal. Cutting and Scarborough (2006) found using different measures of
reading comprehension resulted in different results, even within the same group of children.
It would not be unreasonable to posit this may also be the case for measures of reading
fluency (each group of researchers also used different measures of reading comprehension).
Second, the dynamic nature of reading fluency found by Adlof et al. (2006) may explain the
difference with Silverman et al. (2013). The latter authors did not examine fluency
longitudinally, but Adlof et al. (2006) found fluency was not a distinct construct until fourth
grade, which may suggest Silverman et al. (2013) could have found different results had
they examined younger students. Whether fluency has a place in the SVR as an independent
construct remains unanswered and should be a topic of ongoing research.

Though the primary aim of the above studies was to alter the original SVR, a
secondary finding that was consistently gleaned from them is that word reading and oral
language, broadly conceived, remain the primary contributors to reading comprehension
across time. Thus, the present study retains the original conceptualization of the SVR in
terms of the predictive capacities of word reading and oral language to reading
comprehension. The current study does not seek to examine the interaction of word reading
and oral language (multiplicative versus additive), nor does it examine the contribution of
reading fluency. Rather, this study focuses on the potential for differential predictive effects

in subgroups of Spanish-speaking ELLSs.
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The SVR in Spanish-speaking LM and ELLs Using SEM

The SVR in English has garnered support from many empirical studies using a
variety of methodological approaches. Few would argue against the need to identify a
theoretical model of reading development in populations other than native-English speaking
monolinguals. Given that different languages are composed of different orthographies and
rely on different grammatical structures, it is possible for reading acquisition processes to
vary across multiple languages. Identifying similarities and differences in reading
development in multiple languages can facilitate better understanding of effective methods
to teach reading. Further, reading acquisition processes may differ between students who
navigate between two or more languages and students who speak and read in only one
language. For instance, the literature presented above consistently demonstrated oral
language skills become a stronger predictor of reading comprehension as students mature.
For ELLs who are learning a new language, oral language skills will likely lag behind their
monolingual peers. However, before undertaking comparisons between different types of
learners, it is first important to establish a model of reading development in children for
whom English is not the first language.

The SVR has been found to be tenable in samples of early and middle elementary
Spanish-speaking ELLs (Gottardo & Mueller, 2009; Proctor, Carlo, August, & Snow, 2005).
Proctor et al. (2005) examined reading acquisition in Spanish-speaking ELLSs, but limited
their investigation to measures assessed in English. Their results demonstrated similar
relationships among the SVR components found with English monolinguals. Importantly,
approximately two-thirds of their fourth grade sample initially received reading instruction

in Spanish, which was later followed by instruction in English (the rest received reading
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instruction only in English). Given their findings aligned with the SVR, the authors posited
that similarities between bilingual and monolingual reading instruction may be facilitative of
English reading acquisition in Spanish-speaking ELLs. Gottardo and Mueller (2009)
included Spanish measures of decoding and oral language in addition to English, but their
outcome remained English reading comprehension only. These authors found only English
predictors were significantly related to English comprehension, which was not surprising
given their sample of first and second graders were instructed in English. Kieffer and
Vukovich (2012) longitudinally tested the SVR in a sample of LM (i.e. not ELL) learners,
but included an interaction between decoding and oral language, which was missing from
the prior two studies. They found the interaction using first and second grade measures
predicted third grade English reading comprehension over and above the contributions made
by decoding and oral language, which was supportive of the SVR. Additionally, they
compared the LM sample to native-English speakers from the same low-SES background
and found the SVR applied well to both groups.

These three studies provide the basis for using the SVR with Spanish-speaking ELLs
in the present study. Taken together, they tested most aspects of the SVR in native-Spanish
speakers learning English. That is, the predictors were measured in both Spanish and
English, and the original three paths between word reading, oral language, their interaction,
and reading comprehension were all examined. However, there are few studies in the
literature that investigate Spanish reading comprehension. If there are indeed enough
similarities between these languages to allow analogous instructional approaches to be
effective in both languages, then one might expect the magnitude of the relationships

between word reading, oral language, and reading comprehension to be comparable across
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languages. This study begins to examine this question by including measures of Spanish not
only for word reading and oral language, but also for reading comprehension. Thus, this
study will be able to examine full SVR models in both languages and will be able to make
comparisons.

Given evidence of the viability of the SVR in native-Spanish speaking students (in
terms of English reading comprehension), a subsequent question might seek to examine if
the asymmetric predictive capacities of decoding and oral language apply to samples of
Spanish-speaking ELLs. In English monolinguals, decoding has been found to be a stronger
predictor of reading comprehension in early elementary while oral language becomes a
stronger predictor in middle elementary and later years. The extant literature base
concerning Spanish-speaking ELLs and LM students, however, has not reached a consensus.
Native-Spanish speaking readers who are simultaneously learning English may be unique in
that they may not acquire the necessary vocabulary or academic language skills to facilitate
reading comprehension at the same rate as students whose native language is English. Thus,
expected developmental shifts in decoding and oral language may not take place at the same
time as English monolinguals, if at all. Furthermore, it is likely that any developmental shift
in ELLs is dependent on English oral language proficiency rather than a particular age band.

Lesaux, Crosson, Kieffer, and Pierce (2010) studied a sample of upper elementary
Spanish-speaking ELLs in fourth and fifth grades. At these grade levels, the original SVR
would posit both decoding and oral language would independently explain variance in
reading comprehension, but oral language would be the stronger predictor. Compared to
national norms, their sample displayed average word reading skills, but below average oral

language and reading comprehension in English. In fact, word reading did not significantly
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predict any variance in English reading comprehension, which was a striking finding and
conflicts with research on English monolinguals. However, the findings also suggested poor
reading comprehension resulted from poor oral language skills, which does align with past
research concerning English monolinguals (e.g. Kendeou, van den Broek, White, Lynch,
2009; Kershaw & Schatschneider, 2010; Vellutino, Tunmer, Jaccard, & Chen, 2007). On the
other hand, Kieffer and Vukovich (2012) observed early elementary word reading was not
predictive of later reading comprehension as the SVR would suggest. These authors
followed a group of Spanish-speaking LM students from first through third grade. They
found first and second grade oral language and the interaction between oral language and
word reading were predictive of third grade English reading comprehension. Skills related to
word reading, however, did not have a unique role in predicting reading comprehension.
Along with Lesaux et al. (2010), this might highlight the prominence of oral language skills
in Spanish-speaking LM students and ELLs. Specifically, across the elementary years, oral
language was consistently the stronger predictor relative to word reading. While it would be
expected to find oral language significantly predicts reading comprehension in fourth and
fifth grades (as in Lesaux et al., 2010), the fact these studies did not find word reading to be
statistically significant across the elementary years is surprising.

Yet, as stated earlier, the research has found conflicting results. The opposite pattern
has also been reported in the research literature. Namely, studies have shown English word
reading is indeed the stronger predictor of English reading comprehension in Spanish-
speaking ELLs. For instance, Mancilla-Martinez and Lesaux (2010) followed 173 Spanish-
speaking children from preschool through fifth grade. They used latent growth curve

modeling to examine predictive abilities of initial word reading and oral language skills (age
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4.5) and their rate of change (age 4.5 to 11) in relation to reading comprehension at age 11.
No developmental shift occurred as would be expected and word reading maintained a
stronger relationship with later reading comprehension than oral language. In other words,
both the initial status of word reading and its rate of change were more highly predictive of
later reading comprehension than the initial status of oral language and its rate of change.
Nakamoto, Lindsey, and Manis (2008) reported similar findings. These authors conducted a
SEM in which sixth grade English and Spanish reading comprehension were predicted by
third grade decoding and oral language in both languages. Within each language, third grade
decoding had a stronger predictive relationship with reading comprehension than oral
language. Perhaps even more surprising, Mancilla-Martinez et al. (2009) found the greater
effect of word reading compared to oral language continued into middle school. These
results led Mancilla-Martinez et al. (2009) to hypothesize that reading development in older
ELL and LM students might be analogous to reading development in younger monolingual
students. While this may be plausible, it does not reconcile the findings of those studies that
found oral language to be the stronger predictor in elementary school (Kieffer & Vukovich,
2012; Lesaux et al., 2010).

The way in which the SVR components have been operationalized in Spanish-
speaking ELL and LM students has been offered as one explanation for conflicting results
(e.g. Mancilla-Martinez et al., 2009). Another explanation might be that dynamic processes
actually do apply to this population, but they may be conditioned on other variables such as
relative language proficiency. For instance, it may be possible some students in the above

studies did experience developmental shifts, but these individual differences were masked
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when averaged over the entire sample. Thus, heterogeneity in relative language proficiency
in either Spanish or English may play a key role in explaining these inconsistencies.

Kieffer (2008) examined a national longitudinal dataset that followed 17,385
students from Kindergarten through fifth grade. He compared developmental reading
achievement trajectories of three groups of students classified in Kindergarten as native
English speakers, LM students with full English proficiency, or LM students with limited
English proficiency?. Thus, he accounted for heterogeneity in oral English language skills,
albeit with a single observed variable. Results showed those LM students with full English
proficiency developed at a rate strikingly similar to their native-English speaking
counterparts. Those with limited English proficiency, however, performed dramatically
lower than both of the other groups of students. While this study was not directly related to
the SVR, the results may allow researchers to infer the effects of oral language proficiency
likely apply to Spanish-speaking ELLs. The bulk of the studies included in this review so far
have treated their samples as homogenous groups. But it is likely their samples did not
consist solely of students with equivalent levels of English language proficiency. As
mentioned earlier, the present study seeks to explicitly model linguistic heterogeneity in a
sample of Spanish-speaking ELLs. This may have the potential to uncover differentiated
predictive effects of word reading and oral language on reading comprehension.

Studies Modeling Heterogeneous Readers

In comparison to the amount of research that has been conducted with the SVR, there

is a paucity of studies that have attempted to classify students into latent subgroups based on

reading skills. Of those studies that have done so, only two used Spanish-speaking ELLs and

2 As the data were drawn from a national dataset, LM students spoke multiple languages, so the results are not
specific to Spanish-speaking ELLSs.
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only one of those used the SVR as a backdrop. This study intends to use a regression
mixture model to create latent classes of Spanish-speaking ELLs based on language
proficiency in Spanish and English. Whereas Kieffer (2008) used a single indicator of oral
language proficiency, the present study will use multiple indicators of language proficiency
based on the components of the SVR. As it is axiomatic that students are highly variable in
acquiring reading and comprehension, mixture models seem to be an ideal tool for studying
such heterogeneity. Mixture models may be gaining in popularity in the social sciences, but
to date only a handful have been conducted in order to investigate reading acquisition,
development, and comprehension.

Most of the studies presented here do not directly address the SVR, nor do they
inform the theoretical framework used in this study. However, they are briefly reviewed here
as applications demonstrating the potential utility of mixture models in reading research.

Three studies have used latent transition analysis (LTA) to track the longitudinal
development of reading. LTA is considered the longitudinal extension of latent class (LCA)
and latent profile analysis (LPA; more detail on LPA is provided in the Methods section). In
these studies, multiple latent classes are estimated at each time point and subjects are placed
into the one class to which they have the highest probability of belonging. As latent classes
are categorical, this has been referred to as a type of stage-sequential analysis (Kaplan,
2008).

Kaplan and Walpole (2005) used a national longitudinal dataset to investigate
transitions between latent classes from fall of kindergarten to spring of first grade. Using
five indicators of early reading skills at four timepoints, these authors found five latent

classes fit the data at all timepoints. The five indicators represented mastery of reading skills
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at increasing levels of difficulty. The emergent classes were ordered in terms of students’
probabilities of demonstrating mastery on successive indicators. Results further
demonstrated students transitioned from lower achieving classes to higher achieving ones
over time, but increases in poverty were associated with less advancement into higher
achieving classes.

Compton, Fuchs, Fuchs, Elleman, and Gilbert (2008) and Catts, Compton, Tomblin,
and Bridges (2011) both used LTA to identify students with reading disabilities. In the study
by Compton et al. (2008) two latent classes representing typically developing readers and
students with reading disabilities, were found at first and fourth grades. Results showed the
majority of students remained in their respective latent class over time, but 7% of typically
developing readers transitioned into the reading disabled class. Catts et al. (2011) identified
four latent classes representing normal readers, readers with word reading disabilities,
readers with comprehension disabilities, and readers with disabilities in both. This study
spanned four timepoints from second through tenth grade. As with Compton et al. (2008),
the majority of students remained in the same latent class over time, but some did transition
from normal readers into one of the reading disabled classes. Both of these studies identified
heterogeneous groups of English monolinguals. Results from both of these studies found
evidence for late-emerging reading disabilities. Since the proportions of students in the
reading disabled latent classes were much smaller than those in the higher achieving latent
classes, these groups of researchers may not have been able to identify them had they
averaged results over the entirety of their respective samples.

Boscardin, Muthén, Francis, and Baker (2008) used growth mixture modeling

(GMM) to examine differential developmental patterns of early reading (i.e. phonological

27



awareness and word recognition) skills in students from kindergarten to second grade. A
separate GMM was conducted for each of the two variables. Five classes were identified in
each model. These models were then combined to create a total of ten latent classes based on
longitudinal profiles of both phonological awareness and word recognition. Overall findings
demonstrated depressed phonological awareness skills in kindergarten were directly related
to slower development in word reading in first and second grades. Furthermore, the authors
demonstrated that there were additional subtypes of readers within the subgroup of poor
readers. This study, in particular, highlights the importance of exploring heterogeneity in
samples of readers.

While the presence of reading disabilities has been acknowledged for decades, there
have remained debates about how best to identify these students. Many traditional methods
relied on cutoff scores. The studies reviewed here, however, reveal these students can be
identified empirically. While these methods are not able to be conducted with individual
students in a classroom, there is the potential for mixture models to more accurately describe
learning profiles of students with reading disabilities. This may eventually lead to more
nuanced and descriptive profiles of these learners, which may enable earlier identification
and service delivery. Hence, utilizing mixture models to understand heterogeneity within
samples of readers has the potential to directly impact identification procedures and
instructional practices.

Ford, Cabell, Konold, Invernizzi, and Gartland (2013) conducted a study to examine
whether heterogeneous patterns of early literacy skills existed in a sample of 2,351
Kindergarten Spanish-speaking ELLs. However, they used traditional cluster analysis

instead of a mixture model. While cluster analysis is a technique related to mixture
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modeling, there are some advantages associated with mixture modeling that are not available
in cluster analysis (see the Methods section for more information). Second, these authors
sought to identify if distinct clusters were related to literacy achievement at the end of
kindergarten and the beginning of first grade. This study did not examine the SVR
specifically, but did include measures of prereading skills that are known to underlie the
components of the SVR. The measures were phonological awareness, alphabet knowledge,
and orthographic knowledge. The authors found four distinct clusters that were generally
ordered in terms of achievement. Specifically, there was a high achieving cluster, a low
achieving cluster, and two average achieving clusters. The two average clusters were
characterized as having average phonological awareness, but were differentiated by either
strength or weakness in alphabet knowledge and orthographic skills. The authors interpreted
this as highlighting the roles of these two variables in terms of explaining heterogeneity
among their sample. Additionally, phonological awareness may be necessary but not
sufficient in terms of early reading development. The two clusters that performed the lowest
at the beginning of kindergarten continued to struggle with spelling into the fall of first
grade. As one of the first research articles identified that examined heterogeneity in Spanish-
speaking ELLs, this study may prove fruitful in encouraging researchers of Spanish-
speaking ELLSs to take explicit steps to explore heterogeneity in their samples. The findings
of this study suggested there are particular subgroups of young Spanish-speaking ELLs who
are at increased risk of reading difficulties compared to their peers.

The only identified study that examined heterogeneity in Spanish-speaking ELLs and
addressed components of the SVR was conducted by Guzman-Orth (2013). However, her

focus was on distinct latent classes of oral language skills rather than all components of the
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SVR. Decoding was included as a covariate and reading comprehension was included as a
distal outcome. Additionally, this study used LTA to examine if students transitioned
between latent classes over the course of two years. Indicators used for the latent profile
analyses consisted of measures of receptive and expressive vocabulary as well as syntax
knowledge, all measured in Spanish and English. At each of two timepoints, she found four
latent classes best represented the heterogeneity in the data. Three classes consisted of
ordered bilinguals (high, average, low) and the fourth demonstrated dominance in English
relative to their Spanish scores. With respect to the LTA, there was high stability across time
with the largest transition occurring for 19% of the low bilingual class who transitioned into
the average bilingual class. This aspect of her study clearly demonstrated heterogeneity in
Spanish-speaking ELLs’ oral language proficiency. That is, oral language does not function
in one singular manner in this population of students. This finding lends further validity to
the grouping variable used in Kieffer (2008). In terms of later reading comprehension,
results were generally intuitive as mean scores were ordered according to the order of the
latent classes. The English dominant class performed slightly higher than the average
bilingual class, but lower than the high bilingual class. This study extends the findings of
Ford et al. (2013) by demonstrating heterogeneity in reading skills (as opposed to precursors
to reading) and linking this heterogeneity to a distal outcome. Furthermore, the intuitive
findings associated with the distal outcome provide validity to the latent classes and
evidence they are not simply statistical artifacts.

There were only two identified studies that explicitly investigated heterogeneity
among Spanish-speaking ELLs and only a handful that did so with English monolinguals.

Clearly, this is an emerging area that certainly warrants much further research. The present
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study takes a step in this direction. Classroom teachers certainly understand they instruct
learners of multiple abilities and skill levels. Yet, the vast majority of research concerning
the English reading skills of Spanish-speaking ELLs has ignored this variability. If the goal
of reading research is to inform teaching practices and educational policy concerning this
population, then researchers must acknowledge the heterogeneity that exists within it. The
potential consequences of misguided or mistaken research findings may result in a
disservice to the very population these researchers are attempting to serve.

The research questions presented in Table 1 are designed to further our knowledge
about the functioning of the SVR in subgroups of Spanish-speaking ELLs. By using latent
profile analysis to empirically derive classes using multiple indicators, the findings should
be more robust compared to studies that use a single grouping variable or define
achievement by percentiles or cutoff scores. Subsequently, the regression mixture model
will examine whether the SVR functions similarly for all latent classes or if there are
important differences that should be accounted for when designing reading instruction for
this group of students.

The Present Study

Much of the research literature presented here sought to understand relationships
between Spanish-speaking and English-speaking readers and whether component reading
processes in one language influence analogous processes in the other language. Extant
literature has found that well-developed literacy skills in a person’s native language can
transfer to her literacy learning in a second language (e.g. August et al., 2006; Cummins,
1979; 2001). Additionally, if continued development of the native-language skills does not

occur, these skills may decline even while the second language skills are developed (Laija-
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Rodriguez, Ochoa, & Parker, 2006). Thus, one native-Spanish speaker may not always
remain fluent in Spanish as she learns English while another may experience continued
development in both languages. Given that there may be a developmental relationship
between both languages as native-Spanish speakers learn English, the present study seeks to
examine heterogeneous language profiles using measures of both Spanish and English word
reading and oral language skills as well as measures of Spanish and English reading
comprehension. The SVR is used as a theoretical framework informing the examination of
heterogeneity among components of reading comprehension and their associations both

within and across languages.
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Table 1

Research Questions and Measures to Examine Heterogeneity in the Functioning of the SVR

among Spanish-Speaking English Language Learners

Question Measures Model

component
How many latent classes of 2" grade English Letter-Word ID  Latent profile
Spanish-speaking English 2" grade Spanish Letter-Word ID  analysis
language learners will emerge 2" grade English Word Attack (emergent
based on components of the SVR 2" grade Spanish Word Attack classes)

measured in second grade?

What measures will differentiate
the second grade latent classes
and how will the latent classes be
characterized?

Does membership in the latent
classes moderate the predictive
relationships specified in the
SVR? Specifically, does the

2" grade English receptive
vocabulary (PPVT)

2" grade Spanish receptive
vocabulary (TVIP)

2" grade English expressive
vocabulary (EOWPVT)

2" grade Spanish expressive
vocabulary

2" grade English Passage
Comprehension

2" grade Spanish Passage
Comprehension

2" grade English Letter-Word ID
2" grade Spanish Letter-Word ID
2" grade English Word Attack
2" grade Spanish Word Attack
2" grade English receptive
vocabulary (PPVT)

2" grade Spanish receptive
vocabulary (TVIP)

2" grade English expressive
vocabulary (EOWPVT)

2" grade Spanish expressive
vocabulary

2" grade English Passage
Comprehension

2" grade Spanish Passage
Comprehension

3" grade English Letter-Word ID
3" grade Spanish Letter-Word ID
3" grade English Word Attack
3" grade Spanish Word Attack
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capacity of word-level reading
and oral language skills predicting
reading comprehension function
comparably across latent classes?

Do the relationships between
word reading, oral language, and
reading comprehension vary by
language, or will the patterns of
relationships be comparable
across languages?

3" grade English receptive
vocabulary (PPVT)

3" grade Spanish receptive
vocabulary (TVIP)

3" grade English expressive
vocabulary (EOWPVT)

3" grade Spanish expressive
vocabulary

3" grade English Passage
Comprehension

3" grade Spanish Passage
Comprehension

3" grade English expressive
vocabulary (EOWPVT)

3" grade Spanish expressive
vocabulary

3" grade English Passage
Comprehension

3" grade Spanish Passage
Comprehension

3" grade English Letter-Word ID
3" grade Spanish Letter-Word ID
3" grade English Word Attack
3" grade Spanish Word Attack
3" grade English receptive
vocabulary (PPVT)

3" grade Spanish receptive
vocabulary (TVIP)

3" grade English expressive
vocabulary (EOWPVT)

3" grade Spanish expressive
vocabulary

3" grade English Passage
Comprehension

3" grade Spanish Passage
Comprehension

3" grade English expressive
vocabulary (EOWPVT)

3" grade Spanish expressive
vocabulary

3" grade English Passage
Comprehension

3" grade Spanish Passage
Comprehension

Regression paths
in the regression
mixture model
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Chapter 3
Methods
The data for this study is based on a four-year longitudinal study funded by the U.S.
Department of Education, Cognition and Student Learning (USDE R324A090092), Institute
of Education Sciences®.
Participants
Students were recruited from six elementary schools in Southern California. School
district data (California English Language Development Test) were used to identify students
as Spanish-speaking. Additionally, teachers were asked to identify students for whom they
knew English was a second language. Parents were sent a consent form written in both
Spanish and English. Children of parents who returned the form indicating consent were
included in the study.
Using a cohort sequential design, a cohort of 500 first (n = 163; 32.6%), second (n =
153; 30.6%), and third (n = 184; 36.8%) graders were followed for three years beginning in
2009-2010. This resulted in data from grades one through five at the end of the three years.
For this study, only data from grades two and three from the first two years of the study
were utilized yielding a sample size of N = 316. Thirty students were missing data on all
variables in second grade and 63 students were missing data on all variables in third grade
yielding usable data from n = 286 and n = 253 students, respectively. Of the sample of N =

316, 51.4% were female and 48.6% were male and all students identified as Latino/a.

3 This study does not necessarily reflect the views of the U.S. Department of Education or the participating
school districts. Special appreciation is given to Danielle Guzamn-Orth, Joseph Rios, Elizabeth Arellano,
Nicole Garcia, Alfredo Aviles, Steve Gomez, Paula Aisemberg, Valerie Perry, Loren Albeg, Dennis Sisco-
Taylor, Wenson Fung, and School District Laison and Consultant: Erin Bostick Mason for data collection
and/or analysis. A special thanks goes to Dr. Cathy Lussier who directed all aspects of this project over the 4
year period.
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Procedures

All participants were administered a battery of tests consisting of cognitive and
academic assessments by trained undergraduate and graduate research assistants. Tests were
administered in Spanish and English with presentation and language order counterbalanced.
Testing occurred in a quiet area outside of the classroom. Prior to beginning the test battery,
testers built rapport with students by asking them short questions regarding age, grade, and
home language. This was done in the same language as the first test battery (i.e. if the
English test battery was administered first, English was used to build rapport and vice
versa).
Measures

For this study, all measures were administered in both second and third grades.
Letter-Word Identification. The Letter-Word Identification subtests of the Woodcock-
Mufioz Language Survey-Revised (Woodcock, Mufioz-Sandoval, & Alverado, 2005) were
administered in both Spanish and English. Students were presented with a list of real words
and were asked to read the words in order as the list presents increasingly difficult words.
The technical manual reports a reliability of .98.
Word Attack. The Word Attack subtest of the Woodcock Reading Mastery Test
(Woodcock, 1998) was administered in English. This measure assesses a student’s ability to
read pseudowords, which are not real words, but are still read by combining the sounds
made by the individual letter of which they are composed. The technical manual reports
internal reliability to be .88. A corresponding Spanish version was developed and

administered using the same administration rules as the English version. To ensure effective
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translation, specific rules concerning the English and Spanish letters were followed. For
example, ift in English was translated to iyo in Spanish.

Peabody Picture Vocabulary Test (PPVT). The PPVT (Dunn & Dunn, 1981) was used to
assess English receptive vocabulary. A child was presented with four pictures while the
tester said a word corresponding to one of the pictures. The child was asked to identify the
correct picture. The technical manual reports a reliability of .91.

Test de Vocabulario en Imagenes (TVIP). This test is similar to the PPVT, but is
administered in Spanish (Dunn, Lugo, Padilla, & Dunn, 1986). Children must choose one
picture that correctly corresponds to a word stated by the tester. The technical manual
reports a split-half reliability of .91 - .94.

Expressive One-Word Picture Vocabulary Test Spanish-Bilingual Edition. The
Expressive One-Word Picture VVocabulary Test Spanish-Bilingual Edition (Brownell, 2001)
was used as a measure of expressive vocabulary and was administered in both Spanish and
English. Children were presented with a series of pictures and were asked to name each
picture in Spanish followed by English. The pictures were arranged in order of increasing
difficulty. If the child achieved a ceiling in one language, that language was discontinued,
and the rest of the test was conducted in the other language until a ceiling was also achieved.
The manual reports a correlation between item order and item difficulty of .95.

Spanish and English Passage Comprehension. Reading comprehension was measured by
the Spanish and English versions of the passage comprehension subtest from the Woodcock-
Mufioz Language Survey-Revised (Woodcock, Mufioz-Sandoval, & Alverado, 2005). Item
formats change as the test progresses with early items utilizing rebuses (i.e. pictures), in

which the examiner says a word or string of words and the student must point to a
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corresponding picture. Mid-level items utilize a cloze format in which a picture is provided
along with a sentence missing a word. Students must provide a word to fill in the blank. The
most difficult items provide short passages using a cloze format without pictures.
Data Analysis Plan

The proposed model in this study consists of multiple components and was
implemented in a series of steps to ensure correct model specification. The following
subsections describe each of these steps in the order they were conducted. All models were
conducted using Mplus 7.3 (Muthén & Muthén, 1998-2012). Full information maximum
likelihood estimation was utilized in all models as the observed variables are continuous.
Additionally, this estimator assumes missing data are missing at random (MAR; Little &
Rubin, 1990). Furthermore, this estimator allows for item-level missingness. That is,
students can be included in the analyses if they have data on at least one of the observed
variables.
Grade 2 z-scores. As the measures utilized in this analysis varied substantially in the range
of possible scores (e.g. English and Spanish comprehension range from 0 — 33 while PPVT
ranges from 0 — 228), all variables were standardized to z-scores using the following

equation:

7= X=X (1)

o

where X is the observed score of a given variable, X is the mean of the given variable, and o
is the standard deviation of the given variable. It should be noted the use of the z-score

metric was simply to facilitate interpretation and the metrics of the individual tests are not
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inherently problematic when conducting a latent profile analysis (see below). The
transformation does not change the distance between scores and did not alter the results.
Confirmatory Factor Analysis. This study examines the SVR by utilizing a latent variable
framework. Thus, it was necessary to ensure the components of the SVR were first
adequately measured by the observed variables. To this end, confirmatory factor analysis
(CFA) was employed. Exploratory factor analysis was not considered as a first step because
a strong a priori theoretical framework describing the relationships between the observed
variables exists (e.g. Gough & Tunmer, 1990; Proctor et al., 2010). In a CFA, individual
scores on a particular outcome variable, y, are a function of factor loadings, an individual’s
level on the latent factor, and measurement error. This model is depicted by the following
equation (Brown, 2006; Raykov & Marcoulides, 2008):

y=An+e 2
where y is an observed variable, Ay is a factor loading for variable y, # is the factor with a
mean of 0, and ¢ is measurement error.

The SVR was modeled using grade three variables. Specifically, the latent factor
Spanish Word Reading was measured by Spanish WMLS-R Letter-Word ID and Spanish
WMLS-R Word Attack. The latent factor English Word Reading was measured by English
WMLS-R Letter-Word ID and English WMLS-R Word Attack. The Spanish Oral Language
factor was measured by the TVIP and the Spanish version of the Expressive One-Word
Picture Vocabulary Test. The English Oral Language factor was measured by the PPVT and
the English version of the Expressive One-Word Picture VVocabulary Test. Spanish reading
comprehension and English reading comprehension were not treated as latent factors, but,

rather, they were observed measures from the WMLS-R as described above.
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Commonly used model fit statistics were examined to judge the adequacy of the
CFA. Specifically, these included the chi-square test of model fit, root mean squared error of
approximation (RMSEA), comparative fit index (CFl), Tucker-Lewis index (TLI), and
standardized root mean square residual (SRMR). Fit indices were interpreted in accord with
the guidelines set forth by Hu and Bentler (1999). A non-significant chi-square value was
interpreted as indicative of good fit. However, this fit index is known to be sensitive to
sample size (Brown, 2006), which necessitates the use of the other fit statistics. RMSEA
values less than .08 were considered an indication of adequate fit and values < .05 as an
indication of good fit (Brown, 2006). MacCallum, Browne, and Sugawara (1996) also
suggest RMSEA values between .08 - .10 may indicated mediocre fit. However, the
confidence interval was also evaluated to examine whether the upper bound was inclusive of
the aforementioned values. The CFI and TLI statistics were interpreted similarly to each
other. Specifically, values >.90 were considered indicative of adequate fit and values > .95
indicative of good fit. Finally, SRMR values of < .08 were considered indicative of
adequate fit while values of < .05 indicative of good fit. It is important to emphasize Hu and
Bentler’s (1999) warned against interpreting any single fit statistic as definitive evidence to
support or reject a model. This study examined these fit indices holistically and in tandem
with one another to judge the adequacy of the models.
Structural Equation Model. Following the CFA, a SEM was fit in which Spanish reading
comprehension was regressed on the Spanish Word Reading and Spanish Oral Language
factors. An analogous model using the corresponding English measures was also conducted.
The fit of the models was assessed using the same fit statistics and in the same fashion as the

CFA. The regression coefficients were examined for statistical significance, but, at this
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stage, were not of primary interest. That is, a non-significant regression coefficient did not
preclude this study from progressing as the non-significant coefficient may be a result of
averaging the regression coefficients across subgroups (i.e. latent classes) of students.
Rather, the regression coefficients specific to individual latent classes (see below) form the
basis for this study’s research questions. This step of the analysis, then, was to identify
whether word reading and oral language skills were predictive of concurrent reading
comprehension for the sample as a whole before dividing the sample into multiple latent
classes.

Latent Profile Analysis. Next, a latent profile analysis (Gibson, 1959; Vermunt &
Magidson, 2002) was conducted using the measures administered in second grade in order
to explore potential linguistic heterogeneity among this sample of Spanish-speaking ELLSs.
In this study, latent profile analysis (LPA) was considered appropriate because it places
students into latent classes, or subgroups, based on their patterns of responses to multiple
variables. The variables included in this model were intended to differentiate students
according to the SVR components.

LPA is a model-based technique that uses a categorical latent variable to characterize
the structure of the data. Since this study uses continuous indicators, the data structures
being modeled were the means and covariances. Since LPA assumes multiple normal
distributions underlying the overall sample distribution, mean scores are class-specific and
are used to characterize the latent classes. It follows, then, there are a finite number of latent
classes and these are considered mutually exclusive and exhaustive. The LPA equation, as

provided by Vermunt and Magidson (2002) is:
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f(y, |9):Z”k fe (i 16,) 3)

where yi represents an individual’s score on an observed indicator, K is the number of latent

classes, 7, is the prior probability of an individual to belonging to latent class k, and 4 is a

given model parameter. It can be seen an individual’s value for a given parameter is a
function of the probability of belonging to a particular latent class. As the model is
probabilistic, individuals may have non-zero probabilities of belonging to more than one
class, but these probabilities must sum to one. The latent class with which an individual has
the highest probability of belonging is the class to which the individual is assigned.
Probabilities of belonging to other latent classes are then treated as classification error.
While LPA is a clustering technique that may be considered similar to traditional
cluster analysis, LPA provides researchers with some advantages over traditional cluster
analysis (Vermunt & Magidson, 2002). First, the criterion used to cluster individuals in LPA
is less arbitrary than in traditional non-hierarchical cluster analysis, in which a user chooses
from a variety of distance measures (e.g. single linkage, average linkage), with each
potentially leading to varying cluster patterns. This is because LPA attempts to maximize a
log-likelihood function. This leads to a second advantage. Namely, the maximization of the
log-likelihood function allows the model to be tested for goodness-of-fit to the data, which is
not possible with traditional cluster analysis. Additionally, LPA parameters can be
constrained to particular values (or equality across classes) and these constraints can also be
tested for their validity. Finally, LPA is flexible in terms of being able to model variables
with different, and perhaps, complex distributions as well as different scales. For example, a

single LPA model can include variables that are continuous, ordinal, and binary.
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A series of LPA models were conducted iteratively beginning with a one-class
model, and increasing the number of classes by one in subsequent model runs until non-
convergence was achieved, classes appeared to be redundant, or classes did not appear to be
substantively meaningful in terms of explaining the heterogeneity in the sample. Each model
was then compared to the previous model (with one less class) using a variety of fit indexes
as no single fit index has been shown to consistently identify the optimal model (Nylund,
Asparouhov, & Muthén, 2007). The model with the greater number of classes was chosen if
it was supported by fit statistics and if the latent classes were substantively meaningful.
Models were compared using commonly accepted fit statistics in mixture modeling. For the
Bayesian Information Criterion (BIC; Schwarz, 1978) and Adjusted BIC (ABIC), lower
values indicate a preferred model. Additionally, two information-heuristic measures of fit
derived from the BIC were utilized: the Bayes Factor (BF) and correct model probability
(cmP; Masyn, 2013). The BF allows for pairwise comparisons between two competing
models (a model with k — 1 classes and a model with k classes) and calculates a ratio
consisting of the probabilities of each of the models being correct. This ratio is assessed
according to Jeffery’s Scale of Evidence (Wasserman, 2000) where values for the k — 1 class
model that are between 1 and 3 are considered weak evidence for the k — 1 class model,
values between 3 and 10 are considered moderate evidence for the k — 1 class model, and
values greater than 10 are considered strong evidence for the k — 1 class model.
Additionally, values for the k — 1 class model that are below .10 are considered strong
evidence for the k class model, values between .10 and .33 are considered moderate
evidence for the k class model, and values between .33 and 1.00 are considered weak

evidence for the k class model (Wasserman, 2000). The cmP compares a single model to the
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entire set of models under consideration. The model with the highest probability is
considered the preferred model (Masyn, 2013). In addition to these four indices, this study
also utilized two likelihood based indices, the Lo-Mendell-Rubin Likelihood Ratio Test
(LMR) and the Bootstrap Likelihood Ratio Test (BLRT). Both of these tests provide a p-
value comparing a model with k classes to the previous model with k — 1 classes (Nylund et
al., 2007). In each test, a non-significant p-value indicates the model with k — 1 classes is
preferred. Essentially, the additional class (i.e. the model with k classes) does not provide a
significantly better model fit compared to the model with k — 1 classes if the p-value is non-
significant for the k class model. Finally, while not considered a fit statistic, a measure of
entropy was utilized. Entropy provides a numeric summary of the accuracy of classification
of individuals across all of the latent classes (Ram & Grimm, 2009). Entropy values range
from 0 — 1 where higher values are preferred and a value of 1 indicates perfect classification.
In this study, models with entropy values of .80 or greater were considered to have strong
classification (Ram & Grimm, 2009). Once all models were conducted, the item profile plots
for each were visually inspected to ensure the chosen model had a substantively meaningful
interpretation.

Regression Mixture Model. Once the optimal number of latent classes was chosen, the
final step of this analysis was conducted, which integrated the SEM and the LPA.
Specifically, the predictive relationships between the Word Reading and Oral Language
factors and reading comprehension were examined by latent class. This model is commonly
referred to as a regression mixture model (Van Horn et al., 2009; Van Horn et al., 2014).
Regression mixture models allow researchers to test differential effects of predictors on

outcome variables across latent classes. One of the implicit assumptions in these models is
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that the relationship between predictors and outcomes is heterogeneous across subjects (Van
Horn et al., 2014). That is, research hypotheses should be based on an expectation of such
heterogeneity. In the case of this study, the expectation of heterogeneity in the predictive
effects of the SVR components was motivated by similar findings in samples of English
monolinguals (e.g. Catts, Adlof, & Weismer, 2006; Catts, Hogan, & Fey, 2003). The basic
regression equation in this study takes the form:

ReadingComprehensioni = ok + fi(WordReading) + pak(OralLanguage) + &ik 4)
where ok is the class-specific average level of reading comprehension when Word Reading
and Oral Language skills equal O, Bk is the class-specific weight of the relationship between
Word Reading and reading comprehension, Bz is the class-specific weight of the
relationship between Oral Language and reading comprehension, and ik represents class-
specific error. This model was applied to each of the latent classes as denoted by the k
subscript. To identify whether the SVR functions similarly or variably across latent classes,
magnitudes and patterns of regression coefficients, as well as statistical significance, were
then be compared.

It has been documented the inclusion of auxiliary variables, such as covariates and
distal outcomes, can influence the class enumeration process (Asparouhov & Muthén, 2013;
Nylund-Gibson, Grimm, Quirk, Furlong, 2014; Vermunt, 2010). That is, class sizes, item
probabilities, the number of emergent classes, and the qualitative characteristics of the latent
classes found in an unconditional model (i.e. a model with no auxiliary variables) are all
subject to change once auxiliary variables are included. This is generally viewed as an
unwanted result as researchers want the measurement of the latent classes to be independent
of the auxiliary variables (Asparouhov & Muthén, 2013; Nylund-Gibson, Grimm, Quirk,
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Furlong, 2014; Vermunt, 2010). In other words, if auxiliary variables are allowed to
influence the class enumeration process, the latent classes would be based on the
heterogeneity in the indicator variables in addition to the heterogeneity in the covariates
and/or distal outcomes. As this has been found to be the case with covariates and distal
outcomes, similar consequences would be expected when including an SEM into a LPA
when creating the regression mixture model. In the context of this study, the aim was to
examine whether the SVR in third grade varies according to latent class membership in
second grade only. If an approach accounting for the influence of the third grade measures is
not utilized, then latent class membership would be based on second and third grade
measures.

The approach utilized in this study is known as the three-step approach (Nylund-
Gibson, Grimm, Quirk, Furlong, 2014; Vermunt, 2010). This approach is currently preferred
because it ensures the emergent latent classes are not influenced by auxiliary variables or, in
this case, a SEM. This method is enacted in three steps. In this study, the first step was to
conduct the series of LPAs to find the optimal number of classes. Second, individuals were
assigned to the latent class to which they had the highest probability of belonging. At this
step, classification error was explicitly modeled to account for the non-perfect assignment of
individuals to latent classes since LPA models are probabilistic. Finally, the SEM was
included while holding individuals constant in their class assignment. This allowed the
regression coefficients in the third grade SVR to take on class-specific values enabling
comparisons. This model was then examined simultaneously in Spanish and English. A

diagrammatic representation of the final regression mixture model appears in Figure 1.
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Figure 1. Final regression mixture model with Spanish and English. G2 = grade 2; G3 = grade 3; S = Spanish; E =
English; Exp Voc = Expressive Vocabulary; Rec VVoc = Receptive Vocabulary; Wd ID = Letter-word Identification;
Wd Att = Word Attack; Rdg Comp = Reading Comprehension



Chapter 4
Results

The results are divided into subsections in accordance with each step of the analysis
as outlined above. First, results of the descriptive statistics are presented. Next, results of the
CFA and SEM are discussed concomitantly as each represents a component of a single
model (i.e. measurement and structural parameters, respectively). Third, the LPA results
based on second grade language variables are presented. Finally, the results of the regression
mixture model, which combines the LPA and SEM, are presented. All analyses were
conducted using Mplus 7.3 (Muthén & Muthén, 1998-2012).
Descriptive Statistics

Means and standard deviations of all observed variables are presented in Table 2. As
would be expected, the mean scores for all of the variables increased from second to third
grade. However, there was little change in the amount of variation between the two grades.
Thus, while students generally improved on these measures, the achievement gap between
high and low performers did not become narrower. The mean scores of all assessments were
higher on the English versions than the Spanish versions in both grades. This may be a result
of English being the language of instruction for this sample. This study does not examine
comparisons between assessments as each assessment used a different metric.

Correlations between all variables are presented in Table 3. While the majority of the
correlations were statistically significant, some non-significant correlations are notable. As
expected, both Spanish receptive and expressive vocabulary measures were unrelated to

their English analogs in both grades with one exception. Third grade Spanish receptive
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vocabulary was significantly, but weakly (r = .14) correlated with third grade English
receptive vocabulary.
Table 2

Descriptive Statistics of All Observed Variables

Variable M SD

Grade 2
English Letter Word ID 34.69 9.67
Spanish Letter Word ID 26.06 12.22
English Word Attack 14.90 10.41
Spanish Word Attack 10.20 10.63
English PPVT 97.69 17.86
Spanish TVIP 43.16 14.84
English EOWPVT 49.11 11.38
Spanish EOWPVT 26.82 16.26
English Reading Comp 13.59 4.24
Spanish Reading Comp 6.88 3.91

Grade 3
English Letter Word ID 40.49 9.93
Spanish Letter Word ID 29.78 12.63
English Word Attack 19.28 11.23
Spanish Word Attack 13.15 10.76
English PPVT 109.85 18.16
Spanish TVIP 48.75 13.17
English EOWPVT 57.21 11.15
Spanish EOWPVT 32.39 18.00

English Reading Comp 15.99 4.15
Spanish Reading Comp 8.61 4.30

Note. PPVT = Peabody Picture Vocabulary Test; TVIP =
Test de Vocabulario en Imagenes; EOWPVT = Expressive
One-Word Picture VVocabulary Test
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Table 3

Correlations Between All Observed Variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
1. ELWID2 -

2. SLWID2 54 -

3. EWDAT?2 .82 56 -

4., SWDAT?2 67 84 .69 -

5. EPPVT2 40 .19 34 23 -

6. STVIP2 13 .39 13 .33 057 -

7. EEOW2 A7 17 43 25 68  -017

8. SEOW?2 22 46 22 A4 .07 59 i -

9. EPCOM2 .78 34 65 .46 A7 09" 55 13 -

10. S PCOM2 51 79 49 .80 16 45 20 52 .33 -

11. E LWID3 .84 53 74 65 36 12 41 21 73 51 -

12. SLWID3 53 84 53 .83 18 42 17 53 3 .78 57 -

13. EWDATT3 .80 53 75 .65 32 16 41 25 64 55 81 .56 -
14. SWDATT3 .67 76 68 .85 23 .30 25 42 50 73 .73 83 74
15. E PPVT3 37 14 29 .18 .66 06" .58 12 45 15 41 22 38
16. S TVIP3 22 45 15 41 .10 62 02f 65 14 48 25 53 .25
17. EEOW3 .39 A1T 31 .16 59  -02" .63 04t 43 13 37 .16 .36
18. SEOWS3 27 A48 27 46 -01" 58 02f 74 .16 53 28 55 30
19. E PCOMP3 71 .38 56 .46 40 13 44 21 70 39 74 41 66
20. SPCOMP3 54 .70 49 74 17 A7 17 58 36 .76 5 .79 .59
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Table 3 (cont.)

14 15 16 17 18 19 20
14. S WDATT3 -

15. E PPVT3 28 -

16. S TVIP3 41 14 -

17. E EOWS3 22 65 017 -

18. SEOWS3 49 08" 64 037 -

19. E PCOMP3 53 49 25 A7 26 -

20. S PCOMP3 76 25 56 19 63 A7 -

Note. E = English; S = Spanish; 2 = Second grade; 3 = Third grade; LWID = Letter-Word Identification;
WDATT = Word Attack; PPVT = Peabody Picture Vocabulary Test; TVIP = Test de Vocabulario en
Imagenes; EOW = Expressive One-Word Picture Vocabulary Test Bilingual Edition; PCOMP = Passage
Comprehension. All correlations significant at p < .05 except 'ns



This makes intuitive sense as a student’s oral proficiency in one language would not be
expected to indicate oral proficiency in another language. All of the word reading measures
were moderately to strongly correlated across both languages. This finding is not surprising
given both languages use similar orthographies. Correlations between word reading and oral
language measures were slightly more nuanced, but followed an expected pattern.
Specifically, while correlations were statistically significant, the magnitude of a particular
correlation was language dependent. For example, English oral language measures were
more strongly related to English word reading measures than the corresponding Spanish
word reading measures. Similarly, Spanish oral language measures were more strongly
related to Spanish word reading measures than the English versions. Moreover, these
patterns were stable across both second and third grade. Similar results were also found
regarding passage comprehension in both languages. Within-language correlations between
passage comprehension and the word reading and oral language measures were stronger
than those across languages. Finally, the two word reading measures exhibited stronger
relationships with passage comprehension than did the oral language measures in both
languages and both grade levels. This finding is in line with previous research showing a
stronger relationship between word reading and reading comprehension during the early
elementary years (e.g. Adlof et al., 2006; Kendeou et al., 2009; Tunmer & Chapman, 2012).
Confirmatory Factor Analyses

Separate CFAs were conducted for each grade to examine whether the observed
variables adequately measured their respective SVR components, which were treated as
latent factors. Though the second grade SVR factors were not treated as latent factors in the

latent profile analysis or regression mixture model, a second grade CFA was conducted in
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order to assess whether these observed variables could sufficiently reflect the SVR
components as theorized. That is, this study sought to explore heterogeneous subgroups
based on the SVR components in second grade. Thus, it was deemed necessary to first
ensure the variables used to empirically identify these subgroups were indeed reflective of
the SVR components. The fit statistics for each model can be seen in Table 4.

Table 4

Fit Statistics of the CFA Models

Grade a df p RMSEA (90 %CI) CFI TLI SRMR
2 23.985 14 .046 .050 (.007 -.083) 0.992 0.985 .026
3 53.024 14 <.001 105 (.076-.136) 0.968 0.936 .038

Note. 2 = chi-square test of model fit; CFl = comparative fit index; TLI = Tucker-Lewis index; RMSEA
= root-mean square error of approximation; SRMR = standardized root mean square residual.

In grade 2, the model fit the data well according to all fit indices. In grade 3,
however, the chi-square and RMSEA indices suggested poor fit to the data while the CFl,
TLI, and SRMR suggested good fit. The chi-square test statistic is known to be influenced
by sample size (e.g. Brown, 2006) and Chen, Curran, Bollen, Kirby, and Paxton (2008)
caution the RMSEA test statistic performs variably under different modelling conditions.
Findings from Chen et al. (2008) led these authors to conclude use of a single RMSEA
cutoff score (e.g. .05 or .10) should not be recommended nor should the RMSEA test
statistic be used as a single indicator of model support or rejection. Rather, the model should
be assessed globally using multiple fit indices. Moreover, Hu and Bentler (1999) noted the
RMSEA tended to overreject models when sample sizes were relatively small (i.e. N < 250),

which is the case in this study.
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Factor loadings and factor correlations were examined in addition to fit indices to
assess both models. Factor loadings are presented in Table 5 and factor correlations are
presented in Table 6. All indicators loaded strongly on their respective factors (ranging from
.70 - .99).

Table 5

Factor Loadings for the CFA Models in Grades 2 and 3

Factor

E Word E Oral S Word S Oral
Indicator Reading Language Reading Language

E Letter Word ID .90/.90

E Word Attack .90/.90

E PPVT .74/.83

E EOWPVT .92/.78

S Letter Word ID .85/.85

S Word Attack .99/.98

STVIP .70/.75
S EOWPVT .86/.86

Note. Grade 2 loadings are before the backslash and Grade 3 loadings are after the backslash. E =
English; S = Spanish; PPVT = Peabody Picture VVocabulary Test; TVIP = Test de Vocabulario en
Imagenes; EOWPVT = Expressive One-Word Picture VVocabulary Test Bilingual Edition. All loadings
significant at p <.001.

Table 6

Factor Correlations for Grades 2 and 3

Factor 1 2 3 4
1. E Word Reading - 54 .76 27
2. E Oral Language 52 - 28 08"
3. S Word Reading .82 32 - 51
4. S Oral Language 40 147 61 -

Note. Grade 2 correlations are presented above the diagonal and grade 3
correlations are presented below the diagonal. All correlations significant
at p <.001 except 'ns
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The magnitudes of the factor loadings were generally consistent across grades with the
greatest change occurring with English expressive vocabulary. This loading decreased by
.14, but the third grade estimate of .78 is still considered a strong loading. Thus, the items
appear to adequately measure the latent factors in both grades. Regarding factor
correlations, a similar pattern was found in both grades. Most factors were well
distinguished as evidenced by low to moderate correlations between factors. The one
exception occurred between the English and Spanish Word Reading factors, which were
strongly related in both grades. This may be statistical evidence that these two factors should
be collapsed into one though from a theoretical standpoint, this study views these factors as
distinct. In the interest of being conservative and thorough, a subsequent model was
conducted for each grade in which all Spanish and English word reading items were
specified to load onto a single Word Reading factor. This modification resulted in
substantially worse fit statistics in grade 2 (y17) = 229.171; RMSEA = .209; CFl = .836;
TLI =.731; SRMR = .085) and grade 3 (y%u7) = 186.140; RMSEA = .198; CFl =.862; TLI
=.773; SRMR = .073). Moreover, chi-square difference testing revealed the modified
models were statistically significantly worse in grade 2 (Ay?@) = 205.186) and grade 3 (Ay%a)
= 133.116). Therefore, the original model in which English Word Reading and Spanish
Word Reading were specified as distinct factors was retained.

Even though the CFI, TLI, and SRMR values supported the third grade model, and
even though there are noted limitations with the chi-square and RMSEA tests, sources of
local misfit were explored via modification indices. The only modification that converged,
resulted in admissible factor loadings, and showed an improvement in model fit was

allowing the indicator Spanish word attack to load on both the English Word Reading and
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Spanish Word Reading factors simultaneously, typically known as a crossloading®. This
resulted in the following fit statistics: %13 = 18.532, p = .138 ; RMSEA = .041 (90% CI =
.000 - .080); CFI =.995; TLI =.990; SRMR = .020. While this model shows excellent
statistical fit, it is difficult to consider this model theoretically viable. First and foremost,
allowing a Spanish language variable to load onto an English language factor would suggest
that a student’s English word reading abilities are a cause of her ability to decode
pseudowords in Spanish. Though the two languages share similar orthographies, they are
indeed distinct. Second, the fact that the variable that crossloads is a measure of Spanish
pseudowords (i.e. not real words) may suggest this is a statistical artifact. This may be
because the task is based on combining individual sounds that follow a regular pattern rather
than reading whole words that may contain irregular letter combinations and sounds. That is,
the task, as administered in third grade, may be tapping more strongly into an underlying
ability to connect individual sounds regardless of the language of presentation. Third, only
Spanish word attack was able to crossload onto the English and Spanish factors. Spanish
letter-word identification did not crossload and led to nonconvergence. It would be
reasonable to expect that if one Spanish word reading indicator crossloads, the other would
do so as well. However, since Spanish letter-word identification is a task composed of real
words, this may strengthen the argument the crossloading is a statistical artifact arising from
the pseudowords on Spanish word attack. Additionally, it was shown above that allowing
both Spanish letter-word identification and Spanish word attack to load onto a single factor

with the English analogs resulted in a significantly worse model. Finally, the loadings of

4 A subsequent model was tested in which Spanish letter-word identification was allowed to crossload instead
of Spanish word attack. This model resulted in a standardized factor loading greater than 1.0 for Spanish letter-
word identification, which was interpreted as evidence against this model.
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Spanish word attack on the English Word Reading (.43) and Spanish Word Reading (.59)
factors decrease considerably compared to when it loads solely on the Spanish Word
Reading factor (.98).

For both these reasons and the evidence for the original third grade model provided
by CFI, TLI, and SRMR values as well as factor loadings and factor correlations that were
consistent with the second grade model, the original third grade factor model was retained.
However, it may be worth further speculation as to why the crossloading was only identified
in the third grade model and not the second grade model. It may be possible that as students
transitioned from second to third grade, their growth in knowledge of individual letter
sounds became less language-dependent as Spanish and English share similar orthographies.
Knowledge of individual sounds would not necessarily translate into reading words as a
whole or, perhaps more pertinent, words with irregularities, thereby explaining why there
was no crossloading for the letter-word identification measures. Furthermore, the variable
loaded higher on the Spanish Word Reading factor than the English Word Reading factor
indicating it was indeed more strongly related to Spanish. However, as students received a
year of English instruction between assessments, there may have been greater growth in
English reading skills than Spanish reading skills (e.g. Laija-Rodriguez et al., 2006). Thus,
English decoding may have become dominant, thereby being able to explain decoding skills
in two languages that share similar letter sounds and pronunciations.

SVR Structural Equation Model

After confirming the second and third grade measurement models, the structural

parameters of the SVR were tested by regressing observed third grade English passage

comprehension on the third grade English Word Reading and English Oral Language factors
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and observed third grade Spanish passage comprehension on the third grade Spanish Word
Reading and Spanish Oral Language factors. The same fit statistics used to assess the CFAS

were also used to judge the fit of the SEM. The resulting fit statistics were as follows: ¥?26)

92.149, p < .001; RMSEA =.100 (90% CI =.079 - .123); CFIl = .963; TLI = .936; SRMR

.035. Again, the RMSEA value was not ideal and a subsequent SEM allowing Spanish
word attack to crossload on both Word Reading factors was conducted. Fit statistics were
again improved (yx?@s) = 58.096, p < .001; RMSEA = .072 (90% CI = .048 - .097); CFI =
.982; TLI =.967; SRMR =.029), but for the reasons mentioned above, the original model
was retained. The regression parameters of the original SEM can be seen in Figure 2. The
factor correlations are not presented in Figure 2 as they were nearly identical to those in the
grade 3 CFA model.

In both languages, oral language and word reading skills significantly predicted
passage comprehension. However, word reading was consistently the stronger predictor.
This aligns with previous research that has found word reading to be the stronger predictor
in early elementary grades. While third grade may be considered a transition period between
early and later elementary grades, it may be this sample of Spanish-speaking ELLs had
English word reading skills comparable to those of younger native English-speaking

students.
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Figure 2. Grade 3 SVR structural equation model. G2 = grade 2; G3 =grade 3; S =
Spanish; E = English; Exp Voc = Expressive Vocabulary; Rec Voc = Receptive
Vocabulary; Wd ID = Letter-word Identification; Wd Att = Word Attack; Rdg Comp =
Reading Comprehension. All regressions significant at p < .001.
Latent Profile Analysis

A series of latent profile analyses was conducted to explore heterogeneous language
profiles within the larger sample of Spanish-speaking ELLs. Profiles were based on second
grade variables that represented the components of the SVR. All second grade variables

were converted to z-scores as they utilized substantially different scales. The z-scores did

not affect the class enumeration and were used simply to foster interpretation of the profile
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plots. The process began with a 1-class model then increasing the number of classes by one
in each subsequent iteration until non-convergence occurred. This resulted in six models and
the fit statistics are presented in Table 7.

The BIC and ABIC never reached minimum values and there was not a clear
indication of either leveling off, so these were not used to inform the model selection.
Similarly, the BF never reached a value greater than 1.0 and the cmP did not reach a
probability that would be suggestive of a preferred model. The BLRT never became non-
significant. However, the LMR became non-significant beginning with the 4-class model,
which is interpreted as indicating the 3-class model as preferred. Essentially, adding a fourth
class did not significantly improve the model’s representation of the data.

Since the LMR was the only fit index to point to the 3-class model, item profile plots
Table 7

Fit Statistics of the LPA models in Second Grade

Number
of LMR BLRT
classes LL BIC ABIC  p-value p-value BF cmP Entropy
1 -4055.61 8224.34 8160.92 - - - -
2 -3573.97 7323.28 722498 <.001 <.001 <.001 <.001 0.95
3 -3370.00 6977.55 6844.36 0.019 <.001 <.001 <.001 0.92
4 -3258.48 6816.73 6648.67 0.075 <.001 <.001 <.001 0.93
S -3182.45 6726.87 6523.92 0.377 <.001 - - 0.91
6 Model did not converge

Note. Bold values indicate the preferred model for the given index. LL = Log-likelihood; BIC = Bayesian
Information Criterion; ABIC = Adjusted Bayesian Information Criterion; LMR = Lo-Mendell-Rubin Likelihood
Ratio Test; BLRT = Bootstrapped Likelihood Ratio Test; BF = Bayes Factor.

were then examined for both the 3-class and 4-class models. This allowed for substantive
interpretation to inform the model selection process rather than relying solely on fit

statistics. Examination of the 4-class plot revealed the fourth class was redundant with
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classes two and three on half of the ten items. The 3-class model contained ordered classes,
but demonstrated intuitively meaningful patterns of language profiles and, thus, was chosen
as the preferred model informed by both fit statistics and substantive reasoning.

Figure 3 presents the item profile plot that was used to label and interpret the latent
classes in the 3-class model. The class at the top of the plot demarcated by a solid line with
triangle markers scored highest on all measures except English reading comprehension.
Additionally, students in this class consistently scored higher on the Spanish measures than
the equivalent English measures. Thus, this class was labeled High/Spanish Dominant and
consisted of 19.9% of the sample. The middle class demarcated with a dashed line and
square markers has scores that hovered near O (i.e. average) relative to the other classes.
Additionally, students in this class consistently scored higher on the English measures than
the Spanish measures. Thus, this class was labeled Average/English Dominant and consisted
of 35.3% of the sample. Finally, students in the class at the bottom of the plot consistently
scored lower on all measures with no readily discernible pattern in terms of relative
language proficiency. This class was labeled Low and consisted of 44.8% of the sample. It
may be worth noting that while the High/Spanish Dominant class tended to achieve more
highly than the Average/English Dominant class, both classes scored fairly similar on the
English vocabulary measures and nearly identical on the English reading comprehension
measure. Indeed, there was only a difference of .01 z-score units between the two classes on
English reading comprehension. The entropy value for the 3-classs model was .92, which is

considered a high value (Ram & Grimm, 2009).
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Figure 3. Item-profile plot of second grade language profiles based on the SVR. E =
English; S = Spanish; Word ID = Letter-word identification; Wd Attack = Word attack; Rec
Voc = Receptive vocabulary; Exp Voc = Expressive vocabulary; Rdg Comp = Reading
comprehension.
Regression Mixture Model

After choosing the preferred unconditional (i.e. without auxiliary variables such as
the third grade SVR variables) LPA model, the SVR SEM was included in the model using
the three-step approach described in the previous chapter. This approach was utilized to
avoid shifts in class enumeration that could have potentially occurred when including the
SVR SEM. In this modeling context, each latent class was allowed to have its own set of
coefficients for the regressions between the Spanish and English Word Reading and Oral

Language factors and Spanish and English reading comprehension measures. Furthermore,

this model allowed for class-specific correlations among the latent factors as well as class-
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specific factor means. This facilitated an examination of differing patterns of relationships
among the latent factors across classes as well as an empirical comparison of Spanish and
English Word Reading and Oral Language skills. Results from the regression mixture model
are presented in Table 8.

Class-specific regressions between SVR components. The top panel of Table 8
displays the class-specific regression coefficients of third-grade Spanish and English reading
comprehension on third-grade Spanish and English Word Reading and Oral Language
factors. This component of the analysis permitted an examination of whether the SVR
functions similarly across the latent classes based on relative language skills in Spanish and
English.

For the Low class, Word Reading and Oral Language were both significant
predictors of reading comprehension in both languages. However, Word Reading was a
considerably stronger predictor in both languages, particularly in English. Thus, for this
group of students, reading comprehension in both languages was more strongly related to
their ability to read individual words rather than their oral language proficiency. The
Average/English Dominant class displayed the opposite pattern. For this group, Word
Reading did not significantly predict reading comprehension in either language. Rather,
Oral Language was the statistically significant predictor across languages. Interestingly, this
group’s second grade profile demonstrated greater strength in English measures relative to
the Spanish measures, but the relationship between Oral Language and reading
comprehension was greater in Spanish (4 = .852) than in English (8 = .417). Finally, for the
High/Spanish Dominant class, a third distinct pattern was found. For this group, Word

Reading was a significant predictor of reading comprehension, but only in English.
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Table 8

Class-specific Parameter Estimates from the Regression Mixture Model

2nd grade language profile

Avg/Eng High/Span
3rd grade parameter Low (44.8%) Dominant (35.3%) Dominant (19.9%)

Regressions

E Rdg Comp on E Word Rdg 792** 247 466**

E Rdg Comp on E Oral Lang .180* ALT7** 252

S Rdg Comp on S Word Rdg 499** .054 151

S Rdg Comp on S Oral Lang 219* .852** 7199**
Correlations

E Word Rdg with E Oral Lang 337** 416* 544**

S Word Rdg with S Oral Lang 564*** H552** B532***

E Word Rdg with S Word Rdg 353 158*** .100

E Word Rdg with S Oral Lang 124 136 -.032

E Oral Lang with S Word Rdg 025 021 182

E Oral Lang with S Oral Lang -.076 -.007 453*

E Rdg Comp with S Rdg Comp 172 .203 .338
Factor Means

E Word Rdg -4.276%** -1.083*** 0.000

S Word Rdg -6.049*** -3.580*** 0.000

E Oral Lang -0.867*** 0.025 0.000

S Oral Lang -1.681*** -1.195%** 0.000

Note. Factor means for the High/Spanish Dominant class are set to 0 by default and are used as a reference for the
other two classes. E = English; S = Spanish; Rdg Comp = Reading Comprehension; Word Rdg = Word Reading;
Oral Lang = Oral Language.

*p <.05, **p <.01, ***p <.001

Conversely, Oral Language was the only significant predictor of reading comprehension in
Spanish. This pattern may be reflective of this group’s greater proficiency in Spanish than
English. As oral language proficiency has historically been more strongly associated with
reading comprehension in readers with more advanced skills, the strength of the relationship

between Spanish Oral Language and reading comprehension may be a result of their greater
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Spanish proficiency. Similarly, in English, Word Reading may be the stronger predictor of
reading comprehension due to their relatively weaker English skills.

Class-specific correlations among SVR components. Having found differential
predictive relationships across classes, it was next of interest to assess whether the SVR
components showed differential associations across languages and latent classes. The second
panel of Table 8 presents these results.

The within-language associations of Word Reading with Oral Language were
consistent across classes though the estimates were generally in the moderate range.
Specifically, for all three latent classes, Word Reading and Oral Language were positively
correlated for each language. This was not the case, however, across languages. That is,
English Word Reading was not significantly correlated with Spanish Oral Language and
vice versa for any of the latent classes. This finding makes intuitive sense as skills in reading
words in English would not necessarily be expected to influence a student’s development of
Spanish vocabulary. English and Spanish Word Reading were not correlated for either the
Low or High/Spanish Dominant classes. However, they were strongly correlated (r = .758, p
<.001) for the Average/English Dominant class. Furthermore, English and Spanish Oral
Language were not correlated for either the Low or Average/English Dominant classes, but
they were significantly correlated (r = .453, p < .05) for the High/Spanish Dominant class.
Taken together, these findings might reflect the overall reading abilities of these two classes.
For instance, the High/Spanish Dominant class scored higher on all measures except English
reading comprehension compared to the Average/English Dominant class. Thus, the
High/Spanish Dominant class likely possessed stronger reading skills overall compared to

the latter group. Since increased oral language proficiency is associated with stronger

65



reading comprehension in more advanced readers, this may explain the correlation of the
Oral Language factors across languages for the High/Spanish Dominant group. On the other
hand, word-level reading skills are associated with reading comprehension in less advanced
readers such as those in the Average/English Dominant group. This may explain the strong
correlation across languages in Word Reading for these students. Finally, the Spanish and
English reading comprehension measures were not significantly correlated for any of the
latent classes.

Class-specific factor means. The final step in this component of the analysis was to
compare class-specific means of Spanish and English Word Reading and Oral Language
factors for significant differences. When specifying latent factors for multiple groups, it is
necessary to fix the factor means for one group to zero in order to estimate the factor means
for the other groups. In this study, the factor means for the High/Spanish Dominant class
were set to zero. The factor means of the other classes were then interpreted in reference to
the High/Spanish Dominant class. A statistically significant factor mean value indicates that
factor mean is significantly different from zero. In the present study, if a latent class’ factor
mean was statistically different from zero, then it was interpreted as being significantly
different from the factor mean of the High/Spanish Dominant class. All factor means were
standardized to allow for comparisons. The bottom panel of Table 8 presents the results of
these comparisons.

Comparing the Low class to the High/Spanish Dominant class, all four factor means
were significantly lower. Of these, the largest difference occurred with Spanish Word
Reading while the smallest difference occurred with English Oral Language. This latter

difference may be a result of English being the language of instruction, which could have
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enabled the Low class to perform more similarly to their higher-achieving counterparts in
terms of English vocabulary. Lower and higher achieving students within a classroom would
often be exposed to the same academic vocabulary. Thus, even though the Low class
demonstrated lower achievement, simple exposure to similar language as their peers may
have helped them perform more similarly to the High/Spanish Dominant class on the
vocabulary measures in this study. On the other hand, word-level reading is a skill that must
be explicitly taught and is not acquired through mere exposure to everyday language. This
may explain why the Low class’ factor means on the Word Reading factors in both
languages are considerably lower compared to the Oral Language factor means.

Comparing the Average/English Dominant class to the High/Spanish Dominant
class, three of the factor means were significantly lower. As with the Low class, the lowest
factor mean for the Average/English Dominant class was the Spanish Word Reading factor.
Interestingly, the Spanish Oral Language factor mean was the next lowest mean following
the Spanish Word Reading factor mean for the Average/English Dominant class. This may
be reflective of this class’ dominant English skills compared to their Spanish skills. There
was a non-significant difference between the Average/English Dominant and High/Spanish
Dominant classes on the English Oral Language factor. This may again be a result of
exposure to English as the language of instruction. Indeed, Figure 3 shows both classes
scored similarly on the English vocabulary measures, which is likely contributing to the

similarity in factor means.
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Chapter 5
Discussion

The primary aims of this study were to empirically identify latent subgroups of
Spanish-speaking ELLs based on their word reading and oral language skills in both Spanish
and English and use these groupings to subsequently test the SVR across subgroups and
languages. Results from the current analyses may shed light on conflicting results found in
previous studies (e.g. Kieffer & Vukovich, 2012; Lesaux et al., 2010; Mancilla-Martinez et
al., 2009). There are a number of findings from this study that merit attention.
Full Sample SVR Structural Equation Model

Results from the SVR SEM using the full sample were consistent with previous
research findings regarding Spanish-speaking ELLs and LM learners and the SVR (Gottardo
& Mueller, 2009; Kieffer & Vukovich, 2012; Proctor et al., 2005; Proctor et al., 2010).
Within each language, both the Word Reading and Oral Language factors significantly
predicted reading comprehension. Proctor et al. (2010) specifically tested a model in
Spanish in addition to English (whereas the other studies focused on English) and found that
Spanish oral language and Spanish alphabetic knowledge were key components of Spanish
reading comprehension. The current study extends these findings to both English and
Spanish simultaneously with Spanish-speaking ELLs. However, Proctor et al. (2010)
conducted their study with fourth graders and found oral language was a stronger predictor
than alphabetic knowledge. Contrary to these findings, the current study identified Word
Reading as a stronger predictor of reading comprehension and this was true in both
languages. There may be a few reasons for the differing results. Proctor et al. (2010)

measured alphabetic knowledge using a single pseudoword reading task. This study utilized
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a measure of letter-word identification in addition to pseudoword reading to create the Word
Reading latent factor. Thus, the different ways in which word reading and alphabetic
knowledge were operationalized may have contributed to conflicting findings. Alternatively,
the sample in the Proctor et al. (2010) study had received or was receiving literacy
instruction in Spanish, which was not the case with the sample in this study. Thus, the
sample in their study may have developed Spanish academic language skills that may have
been stronger, yielding a Spanish reading profile that mirrored more advanced English
monolinguals whereas the profile in the current sample aligned better with less advanced
English monolinguals. Third, while the samples in both studies were close to each other in
terms of age, they were not identical. The students in this study were one year younger (i.e.
third grade versus fourth grade), so they may not have developed comparable oral language
skills in either English or Spanish such that the Oral Language factor would have been a
stronger predictor than Word Reading. Regardless of these differences, the results found
here support previous research identifying the SVR as a viable model with Spanish-speaking
ELLs.

Another interesting finding regards the fit of the measurement and structural models
in second and third grades. Both the measurement and structural models fit the data very
well in second grade, but fit declined in third grade, even though overall fit was still
acceptable. This may be a result of the dynamic nature of the SVR, especially given that fit
improved when Spanish word attack was allowed to crossload on both Spanish and English
Word Reading factors. Perhaps as students advanced from second to third grade, their
knowledge of letter-sound correspondences developed to the point where they were able to

generalize across languages. This may be especially true given that Spanish and English are
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both typologically and orthographically similar. Thus, the amount of variation in the word
attack measures was similar for both languages, leading to Spanish word attack being able to
crossload in third grade whereas it distinctly loaded on the Spanish Word Reading factor in
second grade. Furthermore, in third grade, both Oral Language factors were well-defined by
their respective indicators, which suggests the English and Spanish vocabulary measures
were less related across languages than the Word Reading measures. This is further
confirmed in Table 3 in which the correlations between Word Reading indicators are
considerably greater in magnitude compared to the Oral Language indicators when
examined across languages.

Even though the Word Reading factors were stronger predictors of reading
comprehension in both languages, this finding may represent the beginning of a transition
from relying on word-level skills to utilizing oral language skills for reading comprehension.
Students are generally expected to have a relatively firm grasp of word-level reading skills
by third grade as they transition from “learning to read” to “reading to learn.” However,
students were assessed at the beginning of third grade in this study, so they may not have
received enough English instruction for Oral Language to become the stronger predictor of
reading comprehension. Alternatively, for this particular sample as a whole, Word Reading
may have been the stronger predictor because, as ELLS, their English oral vocabulary may
not have developed to a point comparable to typically developing English monolingual
peers.

While both arguments may be plausible, the theme of this study is to explicitly
consider heterogeneity within the sample and its effects on the empirical findings. As such,

the results from the regression mixture model suggest the above arguments are not true for
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all of the students in this study. Rather, they may be true for many, and possibly a majority,
of the students, but patterns in the data — especially regarding the Average/English Dominant
class — suggest such broad generalizations would ignore the academic performances of a
sizable proportion of the students. Heterogeneity within the sample is discussed in further
detail below.

Heterogeneous Language Profiles

Regarding the first and second research questions, the second-grade language
profiles demonstrated there were indeed three discernible latent classes of Spanish-speaking
ELLs based on relative language and reading skills in both Spanish and English using the
SVR components as a theoretical framework. The vast majority of the extant research
literature has ignored the potential for linguistic heterogeneity within this population (for
exceptions, see Ford et al., 2013; Guzman-Orth, 2013; Kieffer, 2008). Moreover, the three
latent classes identified in this analysis were well-differentiated from each other as
evidenced by the LPA’s high entropy value. While this study is exploratory, the entropy
value may suggest the emergence of the latent classes is not simply a statistical artifact, and
they (LIKELY??) represent qualitatively different types(SUBGROUPS??) of Spanish-
speaking ELLs.

Teachers and other professionals who work with Spanish-speaking ELLs understand
linguistic differences exist among their students. This is also recognized at the district, state,
and national levels as assessments are routinely administered with the explicit goal of
categorizing ELLs into heterogeneous groups based on English language proficiency. While
such heterogeneity has long been recognized, this study is one of the first to empirically

identify subgroups of Spanish-speaking ELLs based on language proficiency in both
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Spanish and English. Furthermore, this study extends language proficiency to include word-
level reading skills and reading comprehension. Doing so provided a more nuanced
perspective — particularly with respect to reading comprehension — than if oral language
proficiency was considered alone. The findings in this study suggest it is imperative
researchers begin to acknowledge and explicitly model such heterogeneity. Doing so may
enable researchers to clarify, support, or refute previous findings obtained from research
treating this population as a single entity.

The language profiles were not ordered simply in terms of high, medium, and low
achievement. While the latent classes were indeed ordered, there were important within-
class patterns that emerged across languages further suggesting the need to account for a
student’s language and reading skills in both languages as skills in the first language can
transfer to the second (August et al., 2006; Cummins, 1979; Proctor, August, Carlo & Snow,
2006). For instance, students in the highest achieving class (High/Spanish Dominant)
performed highest on both Spanish and English measures, though within their own group,
they consistently performed better on Spanish measures than English analogues. Therefore,
their Spanish skills were dominant, and may have enabled them to perform better on the
English measures compared to their peers. The opposite pattern was found for students in
the Average/English Dominant class, while those in the Low class generally performed only
slightly better on the Spanish measures.

These differences were most prominent with respect to the Word Reading measures,
which addresses this study’s second research question. That is, the Word Reading measures
clearly delineated the latent classes whereas there was less distinction with the Oral

Language measures. This may be a function of the age of the students in this sample. The
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research literature has long identified greater amounts of variation in word-level reading
skills compared to oral language skills during the early elementary years (e.g. Tunmer &
Chapman, 2012; Tunmer & Gough, 1990). Concerning the Oral Language measures, the
High/Spanish Dominant and Average/English Dominant performed similarly on the English
assessments. Moreover, the Average/English Dominant class performed similarly to the Low
class on the Spanish assessments. Thus, the two higher achieving classes performed at a
similar level as the next lower achieving class in their non-dominant language on measures
of oral language proficiency. This finding makes intuitive sense, but its importance may lie
in extending its logic to comparisons of readers at different levels of oral language
proficiency. For instance, Mancilla-Martinez et al. (2009) theorized that older Spanish-
speaking ELLs with less developed English oral language proficiency may perform similarly
to younger English monolinguals. A similar argument may be made concerning the results
in this study. Since students in this sample performed more similarly to lower achieving
students when assessed in their non-dominant language, this may be viewed as evidence in
support of Mancilla-Martinez et al. (2009). Furthermore, in terms of reading comprehension,
the High/Spanish Dominant and Average/English Dominant classes performed equally on
English reading comprehension. This suggests that Spanish word-level skills did not give the
High/Spanish Dominant class an advantage in terms of English reading comprehension.
While this study did not initially intend to examine findings related to linguistic
skills transferring between languages, this deserves consideration given the emergence of
the High/Spanish Dominant class. Cummins (1979) hypothesized that skills developed in the
native language could transfer to a student’s second language, which was termed the

Linguistic Interdependence hypothesis. Findings from this study would initially seem to

73



support such a notion, but with a more nuanced perspective that would better align with the
findings of Proctor et al. (2010). Proctor et al. characterized this interdependence between
languages as a continuum and that interdependence was not equal across different reading
skills. Specifically, they theorized interdependence would be strongest among alphabetic
knowledge given that Spanish and English are orthographically similar. Second, they
hypothesized the strength of the interdependence between reading comprehension in both
languages would be moderate, while the weakest interdependence would be between
Spanish oral language and English reading comprehension. The profile plot in Figure 3
appears to support at least their first contention. Across the three latent classes, students who
performed at a particular level on a Word Reading measure in one language could be
expected to perform at a relatively similar level (compared to their peers) in the other
language. For example, those in the Low class performed below their peers on both English
and Spanish letter-word identification and there did not appear to be overlap with the
adjacent Average/English Dominant class. Additionally, correlations across languages (see
Table 2) were strongest for the observed measures of word-level skills compared to oral
language measures and reading comprehension for the sample as a whole. However, as the
focus of this study is to examine class-specific associations between observed and latent
variables, the topic of linguistic interdependence is revisited below using class-specific
findings from the regression mixture model.
Class-Specific SVR Findings

The regression mixture model was used to answer this study’s third and fourth
research questions. With respect to the third research question, latent class membership was

indeed found to moderate the predictive relationships specified by the SVR. While both
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Word Reading and Oral Language were predictive of reading comprehension across
languages for the full sample, this was not the case for all three of the latent classes. With
respect to the fourth research question, each latent class demonstrated distinct patterns of
language-specific relationships between the SVR components. These findings are discussed
in further detail in the following sections.

Class-specific regressions. Each of the latent classes exhibited differential
relationships between reading comprehension and its predictors in both languages. For the
Low class, Word Reading was a stronger predictor than Oral Language regardless of
language. Typically, word-level reading skills are associated with reading comprehension
skills early in a child’s academic career. Since this subgroup of students performed below
their peers, their reading development appears to parallel that of younger students. This
finding may help explain the surprising results found by Mancilla-Martinez et al. (2009), in
which decoding skills were found to be a stronger predictor of reading comprehension than
oral language skills in a sample of adolescent Spanish-speaking LM students. Though the
present study utilized a much younger sample, the findings confirm those results for some
native Spanish-speakers. The sample in Mancilla-Martinez et al. (2009) excluded recent
immigrants and consisted of students in mainstream classrooms. They note that nearly half
of their sample was previously classified as Limited English Proficient, suggesting their
sample was considered to be fluent in English at the time of their study. Yet, it is the
language profile of the Low group in this study that most resembles their findings. One
reason may be their sample was drawn from an impoverished urban public school district.
As these districts tend to suffer from poor academic achievement outcomes, the reading

development of the students in their study may have been similar to the lowest achieving
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students in the present study. While their sample likely contained heterogeneous language
profiles, it is possible the majority had poor reading skills, and, when averaged over the
whole sample, a profile akin to the Low subgroup found here emerged. The present study
supports their findings that language development in non-native English speakers may
parallel that of younger English monolinguals, but this may only apply to those learners who
are already lagging in reading and language skills relative to their peers regardless of
language.

For the Average/English Dominant class, only Oral Language was a significant
predictor of reading comprehension across languages. Furthermore, the standardized
coefficient in Spanish was more than twice as large as the coefficient in English. This may
appear to be a somewhat puzzling finding given that this latent class showed stronger
English than Spanish skills across all observed measures. However, the regression
coefficients do not necessarily reflect achievement on the language measures, only the
magnitude of the predictive relationship between the predictors and outcome. A close
examination of the item-profile plot in Figure 3 shows that the Spanish vocabulary measures
are at nearly the same level as the Spanish reading comprehension measure for this class. On
the other hand, the English reading comprehension measure is at a higher level than the
English vocabulary measures. Therefore, the predictive relationship in Spanish appears to
align more closely with a linear trend, which would explain the larger coefficient.

That said, the more interesting finding appears to be the pattern of the predictive
relationships. This latent class may be most similar to English monolinguals at a similar age.
Typically, third grade is the developmental point at which one would expect oral language

skills to emerge as the stronger predictor of reading comprehension in English
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monolinguals. This finding makes intuitive sense as it readily aligns with that expectation.
Since these students have stronger English skills than Spanish skills, it follows their English
reading comprehension would be more strongly related to their English oral proficiency.
However, this is also the case in Spanish. It may be there was some degree of linguistic
interdependence in terms of language for this subgroup. Laija-Rodriguez et al. (2006) found
a weak, but statistically significant, relationship between academic language measures in
Spanish and English using a sample of similarly-aged students. Consistent with their
finding, this particular latent class may have been able to draw on their English oral
language skills to support their Spanish reading comprehension.

An alternative explanation may simply be this class had little variation in terms of
their Word Reading skills in both languages. Though they were not the highest performing
class on these measures, they may simply have all performed similarly at an average level. If
so, then there would not be enough variation within these measures to significantly predict
their reading comprehension scores. This should not be interpreted as these students having
mastered word-level reading in both languages since the High/Spanish Dominant subgroup
still scored higher across the Word Reading and Oral Language measures than the
Average/English Dominant subgroup. For these students, it may be more important for
teachers to focus on developing their oral language skills while continuing to monitor their
word-level reading skills.

The third latent class, High/Spanish Dominant showed an altogether different pattern
of predictive relationships that appeared to be language-dependent. Specifically, for these
students, Spanish reading comprehension was significantly predicted by Spanish Oral

Language while English reading comprehension was significantly predicted by English
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Word Reading. For these students, relative reading and language proficiencies are directly
associated with their reading comprehension skills. For instance, though this latent class
scored higher than the other classes across the observed measures, their Spanish skills were
considerably stronger than their English skills. Thus, in English, they appear to mirror
younger, less advanced English monolinguals. However, in Spanish, their skill profile is
comparable to older, more advanced English monolinguals. Unlike the Average/English
Dominant class, if there was any linguistic interdependence occurring with this class, it did
not seem to affect English reading comprehension. Specifically, their advanced (compared
to the other latent classes) skills in Spanish do not appear to have advantaged them in
regards to English reading comprehension compared to the Average/English Dominant class.
Examining both the Average/English Dominant and High/Spanish Dominant classes, it is
clear they were not well-differentiated in terms of English vocabulary measures (see Figure
3). However, there was clear delineation in the Spanish vocabulary measures and Spanish
and English word-level reading measures. Perhaps linguistic interdependence for the
High/Spanish Dominant class was limited to the word-level reading measures.
Synthesizing results across the Average/English Dominant and High/Spanish
Dominant classes provides some support for Kieffer’s (2008) findings. His study found that
non-native English speakers who were fully English proficient experienced longitudinal
development of reading skills similarly to English monolinguals. Furthermore, those who
were not fully English proficient performed dramatically lower than either of the other two
groups. There are parallels that can be drawn with this study. As in Kieffer (2008), English
oral language proficiency appears to have played a role in this study. However, this study

extends this to include both Spanish and English oral language proficiency relative to each
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other. A consistent finding was the oral language of dominance was predictive of reading
comprehension within that language. Though the Average/English Dominant class was
lower achieving overall, their English dominance may have enabled them to perform
similarly to the higher achieving High/Spanish Dominant class in terms of English reading
comprehension and vice versa. These latent classes may have been similar to the LM
learners who were fully English proficient in the Kieffer (2008) study. The Low class in this
study may have been comparable to those learners who were not classified as English
proficient in Kieffer (2008).

Factor correlations. The results for the class-specific factor correlations generally
followed expected patterns across classes. The Word Reading and Oral Language factors
were correlated within each language for all three latent classes. However, two factor
correlations warrant further discussion. For the Average/English Dominant latent class,
English and Spanish Word Reading were highly and significantly correlated. This provides
further evidence there was little variation in the Word Reading factors thereby leading to
Oral Language being the stronger predictor of reading comprehension for this subgroup.

Second, for the High/Spanish Dominant subgroup, the English and Spanish Oral
Language factors were significantly and moderately correlated. This was somewhat
surprising given this class scored higher on the Spanish vocabulary measures than the
English vocabulary measures. However, the correlation was moderate and was limited to
oral language. Perhaps these students were more often exposed to navigating environments
that required oral facility in both languages compared to their peers. For example, they may
have had more experiences as oral translators for family members or lived in neighborhoods

where Spanish was the dominant spoken language, but English was also necessary. There
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are likely a number of other sociological scenarios that would explain this finding and this is
certainly deserving of further research.
Factor means. Factor means followed all expected patterns. Specifically, the Low class had
lower factor means for all four factors compared to the High/Spanish Dominant class and
these differences were statistically significant. Compared to the High/Spanish Dominant
class, the Average/English Dominant class had lower factor means on English and Spanish
Word Reading and Spanish Oral Language, but not English Oral Language. This is not
surprising given both classes scored similarly on the English vocabulary measures and
English comprehension. This provides further evidence for the results discussed in more
detail above.
Implications for Practice

Educators and other professionals who work directly with Spanish-speaking ELLS
understand there are individual linguistic differences among these students. Educational
policy regularly assesses and categorizes these students according to their English oral
language proficiency in an effort to match students with services deemed most appropriate.
However, research has been slow to recognize such heterogeneity and this study is a small
step in this direction.

The results found here suggest that assessments seeking to classify Spanish-speaking
ELLs solely according to English oral language proficiency may not be fully capturing the
entirety of students’ language skills. For instance, if this study had only assessed the English
vocabulary and reading comprehension measures, it would have been difficult to discern
between the High/Spanish Dominant and Average/English Dominant subgroups. Including

Spanish measures, however, differentiated these subgroups and demonstrated those who had
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greater Spanish skills obtained generally higher achievement across the majority of the
measures. This is a particularly salient finding in light of research concerning transference of
literacy skills in a student’s first language to her second language. Taken together, this
suggests English language programs that ignore Spanish literacy development may not be
taking advantage of an entire set of skills that can accelerate English reading acquisition and
comprehension. As August et al. (2006) stated, adequate literacy skills in the first language
must exist prior to transference. This study found evidence of this in both the
Average/English Dominant and High/Spanish Dominant subgroups. For the former, word-
level reading skills were related in both languages, while oral language skills were related in
the latter subgroup. These relations were not identified in the Low subgroup suggesting their
Spanish literacy skills may not have been well-developed, so linguistic transference may not
be an advantage for this subgroup at this point in their learning.

Assessments that include measures of native language proficiency in addition to
English language proficiency may better inform teaching practices. If included, these
assessments may be able to provide a more nuanced picture of students’ relative strengths
and weaknesses. Teachers may then be able to build on students’ native-language literacy
skills if those skills are found to be sufficiently developed. For instance, teachers may be
better able to group students according to proficiency levels in both their native and second
languages to provide targeted support to students at similar achievement levels. In this study,
teachers may be able to capitalize on linguistic transference in terms of word-level reading
skills with the Average/English Dominant subgroup as these were strongly correlated across
languages. Indirect strategies such as drawing connections between typologically similar

letters may be sufficient to foster continued development of decoding skills. Vocabulary and
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oral language development, however, may require more explicit instruction as this subgroup
did not demonstrate an oral language correlation across languages. For instance, it may not
be sufficient to simply introduce definitions of words. Individual vocabulary words may
need to be taught using multiple methods such as pre-teaching the same word in both
languages followed by discussing them in text, and finally, having students use the word(s)
directly in their own work and in both languages.

The High/Spanish Dominant subgroup may benefit from inferring connections
between vocabulary words in both languages as oral language skills were correlated across
languages for these students. For example, it may be easiest for this subgroup to learn new
English words by using the Spanish equivalents. In cases where there is not a direct
equivalent, teachers may need to introduce new English words using multiple methods such
as those with the Average/English Dominant subgroup. They may also have students define
the word more fully using Spanish and then attempt to transfer these descriptions into
English allowing a more in-depth exploration of the word. Since this subgroup performed
the best on measures of decoding, teachers may not need to focus instruction on these skills
and, instead, focus on vocabulary with some periodic reinforcement of decoding skills as
words become increasingly complex or irregular.

The Low subgroup may require more explicit instruction in both decoding and
vocabulary until they are more fully developed to a point allowing for linguistic
transference. It may be most beneficial to utilize curricula that explicitly teach skills in both
languages for this subgroup. This might increase the opportunities for linguistic
transference. Additionally, this subgroup may benefit more from explicit and intense

instruction more than the other two subgroups. A student’s membership in any of these
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particular subgroups likely changes over time. Teachers should carefully and repeatedly
monitor these students’ development as their skills may advance to a point consistent with
the higher-performing students and make instructional and grouping adaptations as
necessary.
Directions for Future Research

One of the methodological strengths of the approach utilized in this study is mixture
models are model-based, which allows for replication with independent samples.
Replicating the findings from the present study is one area of further research. But as this
study is one of the first to utilize this methodological technique with Spanish-speaking
ELLs, there is much room for further investigations extending this framework to varying
ages, languages, demographic variables, etc. Moreover, researchers should design and test
the efficacy of targeted interventions based on subgroup membership in terms of relative
language proficiency. Researchers should also track the longitudinal developmental profiles
of the subgroups of Spanish-speaking ELLs. Varying trajectories may identify particular
subgroups at increased risk and/or whether any of the subgroups close achievement gaps
over time. These are only a few suggestions for further research, but as heterogeneity in this
population is studied further, many more questions are sure to arise.
Limitations

While this study is one of the first to empirically identify heterogeneous groups of
Spanish-speaking ELLs and the moderating effect of group membership, it is not without
limitations. First, this study only examined grades two and three. Relative language
proficiency is not static and can change due to a variety of factors such as language

instruction. Therefore, the number and types of emergent latent classes may be different at
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other ages and/or grades. Further, the relations between latent classes and the varying
predictive capacities of word reading and oral language may not remain constant as Spanish-
speaking ELLs’ relative language proficiency changes. Thus, even if the same latent classes
were to emerge at other ages and/or grades, the class-specific results with the SVR found
here may be different.

This study did not examine cross-language predictive relationships for each of the
latent classes. It may be possible that Spanish Word Reading and/or Oral Language
significantly predicts English reading comprehension and vice versa for one or more of the
latent classes. Furthermore, this study did not assess whether cross-linguistic interactions
between Word Reading and Oral Language were related to Spanish or English reading
comprehension for any of the latent classes. This salient question also deserves more
attention by researchers, especially given the findings of Proctor et al. (2006) who found
cross-linguistic effects and interactions. These investigations were beyond the scope of this
study, but they certainly warrant further research.

Finally, the sample size in this study may be considered relatively low given the
complexity of the model. Van Horn et al. (2014) recommend this technique be utilized with
large samples. However, we believe the findings in the present study are viable and
defensible for three reasons. First, the latent classes were well-defined as evidenced by the
high entropy value of the final model (.94). Second, the preferred unconditional model
consisted of only three latent classes, which were substantively meaningful. Finally, there
were a small number of regressions in the final model and the results of the differential
regression effects across classes made sense on an intuitive level and aligned with previous

theoretical considerations.
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Research addressing learning to read in a second language has evolved over the past
40 years. It is now generally agreed upon that reading and language skills in a student’s
native language can be an asset when learning corresponding skills in a second language.
Thus, modern research should consider proficiency across both languages when designing
future studies. Furthermore, researchers should take explicit steps to recognize and account
for heterogeneity within populations of second-language learners as has long been done for
English monolinguals. The relatively recent emergence of advanced methodological
techniques will allow researchers to craft increasingly complex questions that will be able to
shed light on the nuanced and intricate processes that comprise well-developed reading
skills. This study has begun to use this methodology to take such steps, but a larger research

agenda is both warranted and timely.
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